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Introduction 


1.1. General 

This manual covers the SCSI Specifications for the 
Tandberg SLR Product Line Tape Drives. Currently there 
are six available models: 

■ Tandberg SLR140 

■ Tandberg SLR100 

■ Tandberg SLR75 

■ Tandberg SLR60 

■ Tandberg SLR50 

■ Tandberg SLR7 

This manual replaces Part no. 430743-12, titled, 
" Tandberg SLR7 , SLR50, SLR60, SLR75, SLR100. SCSI 
Interface Functional Specification." 

The main differences between the five models are, 
capacity, data transfer rate and t-h-fe medium types 
supported. The l^lowing table shows the different 
capacities and read/write compatibility for the various 
drive models. 


Medium Type 1 

Capacity 2 

SLR7 

SLR50 

SLR60 

SLR75 

SLR100 

SLR140 

SLRtape140 

70/140 Gbyte 

N/A 

N/A 

N/A 

N/A 

N/A 

Read/Write 

SLRtapelOO 

50/100 Gbyte 

N/A 

N/A 

N/A 

N/A 

Read/Write 

Read/Write 

SLRtape75 

38/75 Gbyte 

N/A 

N/A 

Read/Write 

Read/Write 

Read/Write 

Read/Write 

SLRtape60 

30/60 Gbyte 

N/A 

N/A 

Read/Write 

Read/Write 

Read/Write 

Read/Write 

SLRtape50 

25/50 Gbyte 

N/A 

Read/Write 

Read/Write 

Read/Write 

Read/Write 

Read/Write 

SLRtape40 

20/40 Gbyte 

N/A 

N/A 

Read/Write 

Read/Write 

Read/Write 

Read/Write 

SLRtape7 

20/40 Gbyte 

Read/Write 

N/A 

Read 

Read 

Read 

Read 

SLR32 

16/32 Gbyte 

N/A 

Read/Write 

Read 

Read 

Read 

N/A 

SLRtape24 

12/24 Gbyte 

N/A 

Read/Write 

Read 

Read 

Read 

N/A 

SLR5 

4/8 Gbyte 

Read 

Read 

Read 

Read 

N/A 

N/A 

DC9250 

2.5/5 Gbyte 

N/A 

Read 

Read 3 

Read 

N/A 

N/A 


Table 1-1: Capacity and medium types 

If a certain functional specification is valid for a 
particular drive, two methods are used to separate the 
differetit: specifications throughout this manual: 

1) The specific functional specification is marked out 
with horizontal lines, or 

2) Footnotes are used to indicate for which drive the 
specification applies. 

The specifications described in this publication are 
subject to change without notice. 


1 All drives supports different variants of these medium types. See 
table 30-3 gjfgf details. 

2 The highest number is with 2:1 data compression. 

The actual capacity on brand new or old and worn tapes may be lower. 

3 Qft SLR60 tape drives with MAN. DATE 2802 (July 2GG2) or higher. 


1-1 


Tandberg SLR Product Line SCSI Functional Specifications 







Tandberg Data 


Introduction 


Chapter 2 

Chapter 3 

Chapter 4 
Chapter 5 
Chapter 6 
Chapter 7 
Chapters 8 


1.2. Overview 

Describes tape streamers in general and the Tandberg SLR 
Product Line Tape Drives in particular. The chapter also 
describes volume partitifffling, the overwrite function, 
the usage of fixed and variable length data blocks, the 
data buffer system and data compression. 

Gives a description of the SCSI logical characteristics 
as implemented by the Tandberg SLR Product SSfie Tape 
Drives. 

Specifies the SCSI Command Descriptor Blocks (CDB) in 
general. 

Lists the Status Bytes implemented by the Tandberg SLR 
Product Line Tape Drives. 

Describes the SCSI Message system as implemented by the 
Tandberg SLR Product Line Tape Drives. 

Specifies the : Tandberg SLR Product Line Tape Drives 
exception handling in general. 

32 Detailed specifications of the SCSI commands. 
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1.3. Glossary 


BOM 

BOP 

BOT 

CDB 

Compression Block 
Group 


Compression 

Header 

Disconnect 

EOD 


EOM 


EOP 


EOT 


EW 

Field 


Initiator 

LED 

LEW 


LSB 

LUN 

MLR 

MSB 


Beginning Of Medium. The extreme position along the medium 
in the direction from the supply-reel, which can be 
accessed by the use of a REWIND command. 

Beginning Of Partition. The position at the beginning of the 
permissible' recording region of a partition. If only one; 
partition is defined, this position is equivalent to BOM 
(see above). 

Beginning Of Tape. Physical marker on the tape marking the 
start of the useful area of the tape (located at BOM, 
see above). 

Command Descriptor Block. The structure used to communicate 
commands from an Initiator to a Target, 

A group of compressed data recorded as one variable 
•pSngth block. The Compression Block Group either 
contains a number of host-defined logical fixed length 
blocks, or a complete or partial host-defined variable 
length logical block. The Compression Block Group also 
contains a Compression Header as its initial sequence of 
data. 

A sequence of uncompressed data at the beginning of each 
Compression Block Group. The Compression Header contains 
specific informatioft related to this Compression Block 
Group. 

The action that occurs when a SCSI device releases 
control of the SCSI-bus, allowing it: to go to the BUS 
FREE phase. 

End Of Data. A tape format specific end-of-data indication 
on the current partition. The recording medium may be 
positioned at EOD by reading until the Drive signals an 
EOD exception or by issuing a SPACE command with a Space 
Code of 3 (Space to End-Of-Data). 

End Of Medium. The extreme position along the medium in 
the direction from the take-up-reel, which can be 
accessed by the device. This position may be accessed by 
the use of a LOAD/UNLOAD command with the EOT-bit set to 
one. 

End Of Partition. The position at the end of the permissible, 
recording area of a partition. If only one partition is 
defined, this position is equivalent to EOM (see above). 
End Of Tape. Physical market on the tape marking the end 
of the useful area of the tape (located at EOM, see 
above). 

Early Warning. Physical tape-mark near - but logically 
before »» EOP (independent of physical direction). 

A group of one or more contiguous bits. Fields 
containing only one bit are usually referred to as -fetis 
XX bit instead of the XX field. 

SCSI-bus Device issuing SCSI commands to a SCSI Target, 
Light Emitting Diode. An indicator on the front of the 
Drive. 

Logical Early Warning. Simulated EW marker on the last track 
on each partition. LEW is moved some distance in front 
of the actual EW. 

Least Significant Bit. 

Logical Unit Number. 

Multi Channel Linear Recording. 

Most Significant Bit. 
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Overlength 


Page 

Parameter 

Partition 

Reconnect 


Reserved 

SCSI 

SCSI address 


SCSI ID 

Signal assertion 
Signal de-assertion 
SLR 
Status 

Third-party 

Target 

TLA 

Track Set 


Underlength 


Volume 


The incorrect length condition that exists after 
executing a read group command, when the length of the 
actual block read exceeds the requested transfer length 
in the command descriptor fclo„ck (CDB) . 

Several commands use regular parameter structures that 
are referred to as pages. These pages are identified 
with a va lues known as a page code. 

A structure conta^|ng one or mere fields. 

The entj| : J§# region pf. recording and reading paths ih a 
volume or in a portion of a volume. 

The act of re-establishing the physical Initiator/Target 
connection. A Target reconnects to an Initiator by 
issuing RESELECTION and MESSAGE IN phases after winning 
arbitration. 

The term used for bits, fields and code values that are 
set aside for future standardization. 

Small Computer Systems Interface. Industry standard computer 
periphefaKlIiiterf ace. Used to connect several devices 
via a common data and control bus. 

The representation of the unique address (0-7) assigned 
to a SCSI device. This address would normally be 
assigned and set in the SCSI device during system 
initialization. 

The bit-significant representation of the SCSI address 
referring to one of the SCSI-bus data lines. 

The act of driving a signal to the true state. 

The act of driving a signal to the false state. 

Scaleable Linear Recording. 

One byte of information sent from a Target to an 
Initiator upon completion of each command. 

When used in reference to RESERVE or RELEASE commands, 
third-party means a reservation made on behalf of 
another device. 

SCSI-bus Device receiving/executing SCSI commands. 

Three Letter Acronym. 

A logical collection of N physical tracks which are 
written or read simultaneously. A track set can be 
viewed as a logical track that holds N times as much 
data as a physical track and can transfer data N times 
as fast as a physical track. A track set may consist of 
only a single track, e. N = 1. 

The incorrect length condition that exists after 
executing a read group command when the requested 
transfer length in the command descriptor bjp^fek; (CDB) 
exceeds the length of the actual, block read. 

A recording medium together with its physical carrier. 


1-4 


Tandberg SLR Product Line SCSI Functional Specifications 







Tandberg Data 


Introduction 


1.4. Additional Reference Documentation 



Tandberg Data ASA, " Tandberg SLR Product Line 

Reference Manual" , Revision 6, Publ. No. 9031- 
6, December 1999. 

American National Standards Institute, " SCSI-2, 
Enhanced Small Computer System Interface" , ANSI 
Standard X3.131-1994. 


[3] American National Standards Institute, ” SCSI-3, 
Primary Commands" , ANSI Working Draft 
X3T10/995D, Revision 11a, 28 March 1997. 

[4] American National Standards Institute, " SCSI-3 
Stream Device Command Set" , ANSI Working Draft 
X3T10/997D, Revision 22, l-Jan-2000. 

[5] American National Standards Institute, ’’ SCSI-3 
Interlocked Protocol" , ANSI Working Draft 
X3T10/856D, Revision 10, 31 Mar 1996. 

[6] American National Standards Institute, ’’ SCSI-3 
Parallel Interface" , ANSI Working Draft 
X3T10/855D, Revision 15a. 

American National Standards Institute, " SCSI-3 
Parallel Interface 2" , ANSI Working Draft 
X3T10/855D, Revision 20b. 

[7] QIC, ’’ Development Standard For 1/4-inch 
Cartridge Tape Drive SCSI-2 Interface" , QIC- 
121 , Revision P, 14-Dec-1995. 

[8] QIC, "Adaptive Lossless Data Compression" , 
QIC-154, Revision A, 10-Mar-1994. 

[9] QIC, " Serial Recorded Magnetic Tape Cartridge 
For Information Interchange" , QIC-2GB-DC, 
Revision B, 10-Mar-1994. 

[10] QIC, " Serial Recorded Magnetic Tape Cartridge 
For Information Interchange" , QIC-4GB-DC, 
Revision B, 20-Apr-1997. 

[11] Tandberg Data ASA, " Serial Recorded Magnetic 
Tape Cartridge For Information Interchange" , 
SLR6 Tape Format, Revision A, 1998. 

[12] QIC, " Serial Recorded Magnetic Tape Cartridge 
For Information Interchange" , QIC-5010-DC, 
Revision E, 15-Dec-1994. 

[13] Tandberg Data ASA, " Serial Recorded Magnetic 
Tape Cartridge For Information Interchange" , 
MLR3 Tape Format, Revision A, 30-Aug-1995. 

[14] Tandberg Data ASA, "Advanced Linear Recording 
Format 1" , ALRF-1, Revision B, 22-Apr-1998. 

[15] QIC, " Serial Recorded Magnetic Tape Cartridge 
For Information Interchange" , QIC-CRF1, 

Revision J, 15 Jun 1995. 

[16] Tandberg Data ASA, "Advanced Linear Recording 
Format 2" , ALRF-2, Revision 1. 24-Apr-2000. 

[17] Tandberg Data ASA, " Advanced Linear Recording 
Format 6" , ALRF-6, Revision 2.00-0ct-2002 

[18] American National Standards Institute, " SCSI-3 
Fast-20" , ANSI Working Draft X3T10/1071D, 
Revision 6. 
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/i CD fi 

/ Not Write-Protected 

\ a©s 

Write-Protected 


Serpentine 
Recording Method 


About Tape Streamers 


2.1. Physical Elements 

Tape streamer devices optimize their use in storing or 
retrieving user data in a sequential manner. Since 
access is sequential, position changes typically take 
long time, when compared to direct-access devices like 
disks. 

The recording medium used with the Drive consists of a 
flexible substrate coated with a magnetic material. The 
recording medium is wound onto two reels. 

Both the supply reei and the take-up r$!#§_ are 
encapsulated into a cartridge. Several standards exist, 
covering the construction of cartridges for interchange. 


A complete unit composed of the recording medium and its 
physical carrier (the cartridge) is called a volume. In 
tape streamers like the Tandberg SLR Product Line Tape 
Drives, the volumes are removable. 

When a volume is inserted it has the attribute of being 
loaded or unloaded. Loaded is the state when the 
streamer device is capable of executing commands tha§, 
cause the medium to be moved (so-called media access 
commands). A volume is unloaded when the media access 
commands can not be executed (that is when ^hese 
commands report CHECK CONDITION status and a NOT READY 


The write-protected state determines 
whether an Initiator may or may not 
write information on a volume. This 
attribute is controlled by the user of 
the volume through the SAFE-switch on 
the cartridges. 


The recording medium has two physical 
attributes called Beginning-Of-Tape 
(BOT) and End-Of-Tape (EOT) . BOT is at 
the end of the medium that is attached 
to the take-up reel. EOT is at the end 
of the medium that is attached to the 
supply reel. 

2.2. Data Storage Characteristics 

The position on the medium where a pattern of recorded 
signal may be written by one write component is called a 
track or track set which may consist of either one, two 
or four tracks, depending on the tape format used. On a 
new volume, recording of a track set begins after 
mounting the volume and then by moving the tape from BOT 
toward EOT. When EOT is approached, the direction of 
recording is reversed and the Drive starts recording a 
track set from EOT towards BOT. This process repeats the 
number of times necessary to record all track sets. The 
total number of track sets depends on the tape formal'' 
used. This method of recording is called serpentiner. 


sense key). 
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A track set is read in the same sequence as when 
writing. 

When reading data using a DC9250, SLR5 or SLRtape7 
medium, the drive is aided by reference tracks to 
position the read/write head accurately. 

For the DC9250 and SLR5 media the drive 1 , writing the®© 
tapes from BOT, has to provide the tape with the 
required reference bursts during write. The writing and 
reading of reference bursts are done automatically by 
the drive and are completely transparent to the user. 

The reference bursts are pre-recorded on SLRtape7 media. 
The reading of reference bursts are done automatically 
by the drive and are completely transparent to the user. 

On the other hand, SLRtapel40, SLRtapelOO, SLRtape75, 
SLRtape60, SLRtape50, SLRtape40, SLR32 and SLRtape24 
media have pre-recorded servo tracks, and the reading 
and writing of reference bursts are therefor©; not 
required. The servo tracks are used to position the 
read/write head both during the read and write 
operations. The reader should be aware of this 
distinction when meeting the term " reference bursts" 
later in this manual. See [9] - lp|7] for further 
^formation on. reference bursts and servo tracks. 

From the Initiators point of view the recording medium 
may be looked upon as having a single, large continuous 
logical track starting wittf) an area called Beginning-Of- 
Media (BOM) and ending with an area called End-Of-Media 
(EOM) . BOM is always on the same side of the volume as 
BOT. EOM may be located at the BOT or at the EOT 
depending on whether the total number of track sets is 
odd or even. 

The logical track is split into several areas separated 
by markers. At least four parts may be identified: 



Figure 2-2: Logical Track Areas 


1 Drives covered by this manual can only read DC9250 and SLR5 media. 
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Beginning-Of-Media 

Recording Area 

Early-Warning Area 

End-Of-Media 


This area holds no user data. It is used to record a 
special reference burst as defined in [9], [10]. This 
area starts with the BOT (Beginning Of Tape) tape marker 
and ends at the LP (Load Point) tape marker. 

This area holds the user data. This area starts with the 
LP (Load Point) tape marker and ends at the LEW (Logical 
Early Warning) marker. 

When writing, the Initiator needs an indication that it 
is approaching the end of the Recording-Area. This 
position called Logical Early Warning (LEW) is reported 
to the Initiator at a position early enough for the 
Drive to write out any buffered data to the medium while 
still leaving enough room for additional recorded data 
or tapemarks. The actual amount of data is user 
configurable, see the LEW Position field in Section 
14.3.9. This area ends at the EW (Early Warning) tape 
marker. 

This is the short area between the EW (Early Warning) 
and the EOT (End-Of-Tape) tape markers. It is usually 
possible to complete the writing of a single last frame 
between EW and EOT. When this has been done- or when EOT 
is found, all further write operations are discontinued 
even if the there are more data to be written in the 
data buffer. 


2.3. Partitions Within a Volume 

A volume may be split into several mini-volumes called 
partitions. Each partition has its own set b'f beginning 
and ending points. Each partition within a volume has 
defined its own Beginning-Of-Partition (BOP), Recording- 
Area, Early-Warhihg-Area and End-Of-Partition (EOP). 

In the first partition (partition zero) on a volume with 
n partitions, BOP is identical to BOM. In the last 
partition on a vo“> ure (partition n-1) , EOP is identical 
to EOM. 

All volumes have a minimum of one partition called 
partition zero, or the default partition. 

When a volume is mounted (that is inserted into 
Drive and then loaded) , the volume is logically 
positioned to the beginning of the default partition 
(partition zero) . This is also true when a LOAD command 
(with the Load bit set to one) is executed. When a 
REWIND or ERASE command is received in any partition, 
the I>r.i ve positions to beginning of the current 

partition. 
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2.3.1. Partitioning a Volume 

Setting up a Medium Partition page and then executing a 
MODE SELECT command transfei^plng this page- to the Drivfe 
can partition a volume. The table below shows the parts 
of the Medium Partition, Page (1) that fe‘. ate to this 
procedure. Fields of no interest are marked with 
" XX...XX" . 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS | XX I Page Code = 11h 

01 

Parameter Length = 4Eh 

02 

Maximum Additional Partitions 

03 

Additional Partitions Defined 

04 

FDP | SDP | IDP | PSUM | XX | XX | XX 

05 

XXXX 

06 

XXXX | Partition Units 

07 

XXXX 

08 

09 

Partition Size Descriptor 0 

1 

1 


78 

79 

Partition Size Descriptor 35 


Table 2-1: The Medium Partition Page(l) 

Note that the Tandberg SLR Product Line Tape Drives use 
the long form of the Medium Partition Page(l). This 
means that the Partition Size Descriptor fields are 
always present (both in MODE SELECT and MODE SENSE 
parameter data). 

Note also that the Medium Partition Page(l) is not 
savable (the MODE SENSE command returns a Medium 
Partition Page(l) where the PS bit is set to zero). 

Partitioning a volume is only allowed when th^’ volume is 
positioned at BOM (the beginning of partition 0) . Note 
also that a partition operation may lead to a loss of 
all existing data (the Drive runs an erase pass in each 
of the existing partitions if the new partitioning is 
different from the existing partitioning found on the 
medium). 

The Tandberg SLR Product Line Tape Drives allow the 
Initiator to specify partitioning using two different 
methods. The first is the most general. The Initiator 
can specify both the number of partitions and their 
individual sizes. Using t-h.@ second method the Initiator 
may only specify whether one or two partitions ate 
requested. When a single partition is requested it will 
cover the whole medium. When two partitions are re¬ 
quested the Drive will allocate them fixed sizes (there 
will be one large and one small partition). 

The Initiator Def ined Partitions (IDP) bit is used to 
select between the two methods. When, the IDP bit is one, 
the first method is used (the number and size of 
partitions may be specified). 
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When the IDP bit is zero, the second method is used. In 
this case the FDP bit is used to select one or two fixed 
size partitions. This method of using partitions is 
often called " Quick Fill:# Access" (QFA) . 

Regardless of which method is used, executing a MODE 

SELECT command where the Medium Partition Page(l) is 
included lii the parameter. 1 list, some form of 
partitioning wi,1. s l take p'. ace. This means that such a 
MODE SELECT command is only accepted at the beginning of 
partition 0 (BOPO). 

The Partition Size Unit of Measure (PSUM) field defines 
the unit of the Partition Size Descriptors. A value of 
2 specifies the unit to be MBytes and a value of 3 
specifies the unit to be GBytes. MODE SELECT will 

ignore this field when the IDP bit is not set. MODE 
SENSE will return 2 (MBytes) in this field when the 
currently mounted volume has a capacity (uncompressed) 
of 65535 MBytes or less. MODE SENSE will return 3 
(GBbytes) in this field when the capacity is above 65535 
MBytes. This boundary is introduced because 65535 

(FFFFh) lbs the maximum value of the Partition Size, 
Descriptors. 

The Partition Units field defines the unit of the 

Partition 'Size Descriptors when the PSUM field is set to 
3. The Partition Units must be set to 9 when the PSUM 
field is set to 3 to indicate that GBytes (10 9 ) is the 
only supported unit. 

The Maximum Additional Partitions field is ignored by 
the MODE SELECT command. When the Medium Partition 
Page(l) is returned by the MODE SENSE command this field 
is used to indicate the maximum number of partitions (in 
addition to the default partition) that the current 
medium is able to hold. 

The Additional Partitions Defined field is used to 
specify the requested number of partitions (MODE SELECT) 
or it. shows fthb actual number of partitions (MODE 
SENSE). The Partitions Size Descriptors is used to 
specify the requested size of each partition (MODE 
SELECT) or to show the current (estimated) size of each 
partition (MODE SENSE). 

Note that setting the IDP or FDP bits to one is only 
allowed when the medium to be partitioned is a 
SLRtapel40 to SLRtape7 or SLR32, medium. In this case a 
maximum of 24 partitions is allowed when using a 
SLRtapel40, SLRtapelOO, SLRtape75, SLRtape60 or 
SLRtape40 medium. A maximum of 36 partitions is allowed 
when using a SLRtape50, SLR32 or SLRtape24 medium. A 
maximum of 3 partitions is allowed when using a SLRtape7 
medium. (See also section 2.3.3 Using Initiator Defined 
Partitions). 

When using other medium types, partitioning can not be 
used and only a single partition is available. 

When partition sizes are quoted later OK S|i this 
section, all sizes are uncompressed sizes. 
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2.3.2. Selecting a Partition 

Two commands makes it possible to select a partition for 
read or write operations; the LOCATE command and the 
MODE SELECT command. 

2.3.2.1. Selecting a Partition Using LOCATE 

The LOCATE command can be used to specify active 

partition. The Change Partition (CP) must be set to one 
and the Partition field must be set to the desired 
partition. The addressed partition must exist on the 
volume mounted. The Drive will then move to the; 
specified partition before- /the- actual block locate 
operation starts. 

The READ POSITION and MODE SENSE commands may be used to 
read the current partition number in use. 

When the partition has been changed, the Drive will stay 
in the selected partition for all media access commands 
until one of the following actions are taken (by the 
Initiator): 

■ A new LOCATE with CP set to one is executed. 

■ A MODE SELECT command is executed that changes the 
state of the Active Partition field in the Device 
Configuration Parameters Page (page code lOh). 

■ A LOAD command is executed. This command always 
brings the tape to the beginning of the default 
partition (partition 0). 

■ The cartridge is removed from the Drive. A newly 
inserted cartridge must be loaded before it can be 
accessed. The load operation positions the tape at 
the beginning of the default partition (partition 0). 
This will be true whether the load operation happens 
as a result of an Auto Load or an explicit LOAD 
command (with the Load bit set to one). 


2.3.2.2. Selecting a Partition Using MODE SELECT 

The MODE SELECT command can be used to specify the 
active partition. The Device Configuration Parameters 
Page (page code lOh) is used for thi|P purpose. the 
Change Active Partition (CAP) bit must be set to one and 
the Active Partition fiel.d must be set to the desired 
partition. The addressed partition must exist on the 
volume mounted. The Drive will then position the tape ah 
the beginning of the specified partition. 

The READ POSITION and MODE SENSE commands may be used to 
read the current partition number in use. 

When the partition has been charged, the Drive will stay 
in the selected partition for all media access commands 
until one of th® following actions are taken (by the 
Initiator): 

■ A new MODE SELECT command is executed that changes 
the state of the Active Partition field. 
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■ A LOCATE with CP set to one is executed. 
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■ A LOAD command is executed. This command always 
brings the tape to the beginning of the default 
partition (partition 0). 

■ The cartridge is removed from the Drive. A newly 
inserted cartridge must be loaded before it can be 
accessed. The load operation positions the tape at 
the beginning of the default partition (partition 0). 
This will be true whether the load operation happens 
as a result of an Auto Load or an explicit LOAD 
command (with the Load bit set to one). 


2.3.3. Using Initiator Defined Partitions 

When using a SLRtapel40 to SLRtape7 or SLR32, medium ^JMj@ 
Initiator may specify both the number and the size of 
partitions (the IDP bit is set to one). 

The following table shows the minimum number of tracks 
and track sets that can be allocated to a partition for 
each medium type. It also shows the maximum number of 
partitions and the minimum partition size. 


Medium Type 

Min. Track Sets 

Min. Tracks 

Max. Partitions 

Min. Partition Size 

SLRtape140 

2 

8 

24 

2916 MBytes 

SLRtapelOO 

2 

8 

24 

2083 MBytes 

SLRtape75 

2 

8 

24 

1563 MBytes 

SLRtape60 

2 

8 

24 

1250 Mbytes 

SLRtape50 

2 

4 

36 

694 Mbytes 

SLRtape40 

2 

8 

24 

833 MBytes 

SLRtape7 

12 

24 

3 

6666 Mbytes 

SLR32 

2 

4 

36 

444 Mbytes 

SLRtape24 

2 

4 

36 

333 Mbytes 


Table 2-2: Minimum Partition Size 


All partitions start at the BOT side of the medium. This 
means that the Drive will be able to access any 
partition with a minimum of tape movements after an 
auto-load or a LOAD command. 
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Here is a simple example using an SLR32 medium. The 
volume has been partitioned into 3 partitions (one 
default partition and 2 additional partitions): 


BOT EOT 



Tracks in Partition 1 
Tracks in Partition 2 


Figure 2-3: Multiple Partition Track Layout (SLR32 example) 


The default partition (partition 0) has been allocated 2 
track sets, partition 1 has been allocated 4 track sets 
while the last partition, which is partition 2 in this 
case, has been allocated the remainder of the medium (66 
track sets). 

When the IDP bit in the Medium Partition Page(l) is set 
to zero, the Drive allocates one or two fixed sized 
partitions on the volume mounted. See section 2.3.4. 
Quick File Access (All Formats) for information on how 
to use this method. 

When the IDP bit is set to one, the Additional, 
Partitions Defined field is used to specify the number 
of partitions requested. Note that this field specifies 
the number of partitions requested in addition to the 
default partition. If a total of 10 partitions are 
requested, the Additional Partitions Defined must be set 
to 9. The Partition Size Descriptors are used to specify 
the individual sizes of the requested partitions. Note 
that the size of the default partition (partition 0) 
must be included among the Partition Size Descriptors. 

Since there is no provision in a Partition Size 
Descriptor to identify the number of a partition, the 
number of a partition is the relative position of the 
Partition Size Descriptor in the Medium Partition 
Page(l). The size of partition 0 is specified in the 
first Partition Size Descriptor, that is in bytes 8 and 
9. Partition 1 is specified in bytes 10 and 11, etc. 
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When the Medium Partition Page(l) is used to specify the 
size of any partition, the Partition Size Descriptor 
fields are used to specify a requested size.. As fjie 
actual partition size must match an integral number of 
track set palrs, the Drive will round the value 
requested up to the nearest number divisible by the 
minimum partition size given by the loaded medium (see 
table 2-2) . As an example, if a partition is requested 
to have a value of 450 MBytes, the Drive will round tfe& 
size up to 666 MBytes (333 * 2) when, using an SLRtape24 
medium, up to 694 MBytes when using an SLRtape50 medium 
and up to 2916 MBytes when using an SLRtapel40 medium. 
If a partition is requested to have a size of 200 
MBytes, the Drive will round the size up to 333, 444, 
694 or 2916 Mbytes and so on. The Partition Size 
Descriptors returned by the MODkj^SENSE command may be 
used to read out the partition sizes after rounding has 
taken place. 

The number of Partition Size Descriptors must always 
equal the Maximum Addition Partition plus one, 
specifying the size of the default partition plus all 
additional partitions. When the Additional; Partitions 
Defined is less than the Maximum Additional Partitions, 
the last Partition Size Descriptors are set to zero. If 
the Maximum Additional Partitions field has a value of 
35 and the Additional Partitions Defined has a value of 
n, then there must be n+1 non-zero Partition Size 
Descriptors. These descriptors must be the first n+1 
descriptors (the medium has been partitioned iftfo n+1 
partitions numbered 0 through n) . The last 35-n Parti¬ 
tion Size Descriptors are all set to zero. The size of 
partition 0 (the default partition) must be greater than 
zero. 

The sum of all sizes requested by the non-zero Partition 
Size Descriptors may be less than the total size on the 
medium. In this case some capacity remains inaccessible. 

Sometimes it may be desirable to have the last partition 
cover the remainder of the medium. In this case the last 
nob-zero Partition Size Descriptor can be set to a value 
of FFFFh. 

If insufficient space exists on the medium for the 
requested partition sizes or if multiple Partition Size. 
Descriptors are set to FFFFh, the Dti-ve will return 
CHECK CONDITION status. 

When medium information has been read by the Drive, the 
Medium Partition Page(l) returned by a MODE SENSE 
command indicates the actual partitioning on the 
currently mounted volume (the number and size of each 
partition) . When medium Information has not yet been 
read by the Drive, the Additional Partitions Defined and 
the Partition Size Descriptor fields are undefined and 
set to zeros. The SLR5 and DC9250 media have limited 
medium information and the Additional Partitions Defined 
and the Partition Size Descriptor fields are always 
undefined and set to zeros for these media. 

Note however that the partitions sizes returned by a 
MODE SENSE command are estimated sizes. The sizes are 
based on the calculated capacity for a given number of 
pairs of; track sets. The actual size achieved may differ 
from the estimated size due to such factors as tape 
length variations, the number of re-writes and amount of 
filler data written by the Drive. 
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2.3.4. Quick File Access 

Partitions can be used to support the implementation of 
QFA (Quick File Access). QFA is a feature which provides 
support for two partitions on a volume, a directory 
partition and a data partition. When using QFA the 
initiator is not allowed to specify the size of those 
partitions. Only the number of partitions (one or two) 
can be specified. 

The QFA mode can be enabled and disabled with the FDP 
bit of the Medium Partition Page(l) . Wr.eri not iri QFA 
mode the Drive will implement a single partition 
covering the whole tape. This single partition is called 
the Default Data Partition.. 

Note that QFA is dr. 1 y supported when the medium to be 
partitioned is a SLRtapel40 to SLRtape7 or SLR32 medium. 


Partition | Use 


0 

Data 

1 

Directory Information 


Table 2-3: Partitions Within A QFA Volume 


In QIC compatible tape screamers - like 'the Tandberg SLR 
Product Line Tape Drives, all partitions start on track 
set boundaries at the physical BOT end of the tape. Two 
track sets (a total of 4 tracks) are allocated to the 
directory partition when using the SLR6, QIC-5010-DC, 
MLR3 or ALRF-2 tape formats. For the ALRF-1 and ALRF-6 
tape format two track sets (a total of 8 tracks) are 
allocated. All remaining track sets are allocated to the 
data partition. 


The following table shows the directory track set 
allocation for all supported tape formats: 


Medium Type 

Approximate Size 

Directory Track (Set) Number 

SLRtape140 

2916 MBytes 

46 and 47 

SLRtapelOO 

2083 MBytes 

46 and 47 

SLRtape75 

1563 MBytes 

46 and 47 

SLRtape60 

1250 MBytes 

46 and 47 

SLRtape50 

694 MBytes 

70 and 71 

SLRtape40 

833 MBytes 

46 and 47 

SLRtape7 

1111 MBytes 

34 and 35 

SLR32 

444 MBytes 

70 and 71 

SLRtape24 

333 MBytes 

70 and 71 


Table 2-4: Directory Track set Allocation 


When the medium has been identified the Medium Partition 
Page(l) returned by a MODE SENSE command may indicate 
the actual partitioning oti- the currently mounted volume, 
(the number and size of each partition). When the medium 
has not been identified the Additional Partitions 
Defined and the Partition Size Descriptor fields are 
undefined. 

Note that the partition size(s) returned by a MODE SENSE 
command are estimated sizes. The sizes are based on the 
calculated capacity for a given number of tracks. The, 
actual size achieved may diffex from the estimated size 
due to such factors as tape length variations, •fjpe 
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number of re-writes and amount of filler data written by 
the Drive. 
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2.3.4.1. Setting QFA-Mode 

The MODE SELECT command is used to enter or leave the 
QFA mode. 

The Drive will be i1$s non-QFA mode when the FDP bit in 
the Medium Partition Parameter Page (Page Code llh) is 
set to zero. The Drive will be in QFA mode when the FDP 
bit is set to one. 

When going into QFA mode the FDP bit must be set to one 
(the IDP bit must be set to zero). The Page Length field 
must be set to 4Eh (to keep the page at a non-changing 
length). The Maximum Additional Partitions field is 
ignored. The Additional Partitions Defined field is 
ignored (this Drive always partition the volume into two 
partitions when FDP set to one) . The SDP and the IDP 
bits must be set to zero. The PS'JM and Partition Units 
fields are ignored. The CLEAR and ADDP bits must be set 
to zero. The Medium Format Recognition field must be set 
to Olh (the value returned by the MODE SENSE command) . 
The Partition Units field must be set to zero. The 
Partition Size Descriptor fields are ignored by Jslte. 
drive (they can have any value). 

When leaving QFA mode (when partitioning the volume into 
a single partition) all fields have the values given 
above. The only exception is that the FDP bit is set to 
zero. 

Setting or clearing the FDP bit is only legal when the 
tape is positioned at BOT. Note also that a change in 
partitioning (going from 1 to 2 partitions or the other 
way around) leads to loss of all existing data (the 
Drive runs an erase pass in each of the existing 
partitions). 

Since the Medium Partition Page(l) is not savable, the 
Initiator is responsible for making sure that the 
correct QFA mode is active whenever a new cartridge is 
loaded. 

When a QFA mode corresponding to the currently loaded 
volume is in effect, the Medium Partition Page(l) 
returned by the MODE SENSE command will indicate both 
the number of partitions in effect and the size of ‘thdS'fe 
partitions. In non-QFA mode the Additional Partitions 
Defined field returns OOh (indicating a single 
partition). The very first Partition Size Descriptor 
field returns the approximate size of the default (and 
only) partition. In QFA mode the Additional Partitions 
Defined field returns Olh (indicating a total of two 
partitions). The first Partition Size Descriptor field 
returns the approximate size of the data partition while 
the second Partition Size Descriptor field indicates the 
approximate size of the directory partition. 


2.3.4.2. Changing Partition Using The LOCATE Command 

The LOCATE command can be used to specify hfr&' active 
partition. The Change Partition (CP) must be set to one 
and the Partition field must be set to 0 (Data 
Partition) or 1 (Directory Partition). The Drive will 
then move to the specified partition before, the actual 
block locate operation, starts. 
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2.3.4.3. Changing Partition Using the MODE SELECT 

Command 

The MODE SELECT command can be used to specify 'fti.ie 
active partition. The Device Configuration Parameters 
Page (page code lOh) is used for this purpose. The 
Change Active Partition (CAP) bit must be set to one and 
the Active Partition field must be set to 0 (Data 
Partition) or M (Directory Partition) . The Drive will, 
then position the tape at the beginning of *4%© Specified 
partition. 


2.4. Logical Elements Within a Partition 

The Recording-Area on a volume may contain two types of 
Initiator accessible elements; data blocks and tape 
marks. These elements are controlled and transferred 
between the Initiator and the medium using READ, WRITE 
and WRITE FILEMARKS commands. 

A unit of data supplied or requested by the Initiator is 
called a logical block. Logical blocks are stored 
according to the specifications of the tape format used 
(see [9] - [14]) and may be recorded as one or more 
physical blocks on the medium. When (Else physical block 
and the agiqa j'-^lock are not recorded in a one-to-one 
relationship, it is the responsibility of the device to 
perform all blocking, de-blocking or padding of the 
logical block(s) sent to/from the Initiator. 

Filemarks are one kind of tape marks. Filemarks are 
special recorded elements containing no user data. 
Initiators traditionally use filemarks to separate user 
data from labels and logical groupings of data from each 
other. 

Setmarks are another kind of tape marks. Setmarks are 
special recorded elements containing no user data, 
providing a segmentation scheme hierarch: ca3 § y superior 
to filemarks. 

Interblock gaps, the gaps between blocks and tapemarks, 
are introduced on the medium at the time a block or 
tapemark is written without explicit action by the 
Initiator. Minimum and maximum lengths for interblock 
gaps are defined iri [9] - [14], 

In addition to blocks, tape marks and inter-block gaps, 
erase gaps can be recorded. An erase gap is 
automatically recorded when a write operation is 
properly terminated. The erase gap acts as an, end-of- 
data marker on some tape formats. 

In addition a single erase gap may be recorded on the 
medium through the use pf the ERASE command. Thi S erase 
gap will cover the whole - or a limited part - of 'fehft 
medium and the pre-recorded .information in the erase gap 
will be written over and lost,; Refer to section 8 for 
further details about the ERASE command. 
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After writing data from BOP on a partition, the medium 
is considered to be a contiguous grouping of blocks, 
filemarks, setmarks and gaps. Certain ANSI' standards 
define gap lengths which, if exceeded, are to be con¬ 
sidered as having reached blank medium. Depending on Stje; 
tape format, this blank medium may be treated as an end- 
of-data indication or an unrecoverable medium error 
causing an interchange error. Unrecorded volumes (new or 
erased) may exhibit blank medium characteristics if an 
attempt is made to read or space the volume before data 
have been written. 


2.5. Overwrite 

Normally tape streamers do not allow update of data 
already written on a volume. The structure and layout of 
the physical elements on the Recording-Area are such 
that they do not facilitate writing over old data with 
new data in the middle of a partition. When writing new 
data on a volume there are only two possibilities: 

■ A write operation may be started from BOP. All 

existing data on that partition will be destroyed. 
This is true even if the new write operation writes 
loss data than amount of data already on tWe- 

partition. The data " left" on the partition can not 
be recovered. 

■ A write operation may append data to existing data on 
a partition. In this case the medium must be 
positioned at end-of-data (ROD) before the write 
operation is started. The medium may be positioned at 
EOD by Sheading or spacing until the Drive indicates 
EOD. It is also possible to position the medium to 
EOD by executing a SPACE command with a Space Code of 
3 (Space to EOD). 

If the current tape position is not at BOP or EOD, a 
write operation will be terminated amediately with 
CHECK CONDITION status and the Error Code is set to WRITS' 
Append Error (Write After Read) . 

However, in addition to the two possibilities mentioned 
above, the Tandberg SLR Product Lifis Tape Drives offer 
under certain conditions the following two overwrite 
capabilities: 

■ The data following vtfse very first data block in a 
partition may be written over (leaving the first data 
block intact). The following restrictions do however 
apply: 

1) The medium must be positioned after the 1st 
logical block in partition 0. 

2) The length of this block must be less than 65536 
(lOOOOh) bytes when using a SLRtapel40 to SLRtape7 
or SLR32, medium or less than 32768 (8000h) bytes 
when using an SLR5 or DC9250 medium. 

3) There must be no tapemarks either immediately in 
front of or immediately after the 1st data block. 
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BOP EOP 


j lstbbck | 0 therex&iig data 
]| lstbbck New data wrtten overexistfag data Ater 


Figure 2-4: Overwrite After the 1st Logical Data Block 


■ The last filemark in a partition may be written over. 
The jjKLlowing restrictions do however apply: 

1) The filemark must be the last of two sequential 
filemarks. 

2) EOD must follow immediately after the filemark to 
be written over (no data must follow two 

filemarks). 

3) The medium must be positioned in front of the 
filemark to be written over. 



The overwrite capability is a configurable feature. It 
is controlled by the EOWR bit; in the Miscellaneous 
Parameters Page of the MODE SELECT command. 
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2.6. Using Fixed and Variable Length Blocks 

2.6.1. Variable and Fixed Length Blocks 

The Drive, is capable of supporting both fixed and 
variable length -logical blocks. The concept of fixed or 
variable mode for writing and reading blocks only 
indicates the method by which the Initiator specifies 
the size of the logical block for transfer and not the 
method of recording physical blocks on the medium. 

When writing the Drive transforms logical blocks passed 
from the Initiator into physical blocks to be stored on 
the tape. The length of a logical block may vary while 
the length of a physical block is defined by the tape 
format in use (see [9] - [14]) . When reading the Drive 

transforms physical blocks from the tape back into 
logical blocks to be transferred to the Initiator, 

When executing read and write commands two parameters 
must be specified; the block length and the number of 
blocks to read or write. As the SCSI read and write 
commands only have room for a single parameter, on!y Bjwe* 
block length or the number of blocks can be specified 
directly. For this reason there are two different 
versions of each command capable of transferring tape 
data to or from Initiator. The fixed lengrh type 

commands can specify the number of blocks to be 

processed. For these commands all blocks will be of 
equal size. The actual size is given by the current 
value in the Block Size field in the Block Descriptor 
List of the MODE SELECT command. The variable length 
type commands can specify the length of the individual 
blocks, but the number Of blocks written is always only 
ohe (for each command). 

When the Block Size field has a value different from 
zero, the Drive is said to be in fixed block mode. In 
this mode both the fixed length type commands and iljfe 
variable length type commands are allowed. When iihe. 

Block Size field is zero, the Drive is said to be in 
variable block mode. In this mode only the variable 
length type commands are allowed (as writing fixed 

length blocks of size zero bytes does not make any 

sense) . 

Note that the Illegal length handling in the READ 
command differs slightly depending on the current 
fixed/variable mode set by the MODE SELECT command. 


2.6.2. Writing 

When writing, the Drive groups the data transferred from 
the Initiator into blocks. Data blocks may be written 
with two different versions of the WRITE command; one 
with the fixed (FIX) bit set and one with the fixed 
(FIX) bit bleared. 

When the FIX bit is cleared, a WRITE command will write 
a single block. The block length may be specified on a 
block-by-block basis. This is useful when writing blocks 
of varying length. 
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When the FIX bit is set to one, a WRITE command may 
write multiple blocks. The WRITE command must specify 
the number of blocks to write. All written blocks will 
be of the same length. The block size is controls^! by 
the Block Size field in the MODE SELECT Block Descriptor 
List. Depending on the tape format used, different fixed 
block sizes are supported. 

Note that wtt$jA the tttock Size field has been set to 
zero, the Drive is said to be in Variable Block mode and 
commands with the FIX bit set to one are not allowed. 


2.6.3. Reading 

When reading data off a tape, ids# Drive is able to 
determine i.hkr length of each block read. When reading, 
the expected block length must be specified, Tr.i s can be 
done in two different ways with the two different, 
versions of the READ command; one with the fixed (FIX) 
bit set and one with the fixed (FIX) bit clear. 

When the FIX bit is clear, a READ command will read a 
'single block. The expected block length may be specified 
on a block-by-block basis. 

When the FIX bit is set to one, a READ command may read 
multiple blocks. The READ command must specify the. 
number of blocks to read. The expected block, length of 
all blocks is the same. The expected length is specified 
with the MODE SELECT command (the Block Size field of 
the Block Descriptor List) . Note that when the Block 
Size field has been set to zero, the Drive is said to be 
ifa; Variable: Block mode and commands with the FIX bit set 
to one are not allowed. 


2.6.4. illegal Length Conditions when Reading 

When the specified block length does not match the 
actual block length, the READ command w-|jfcX complain (if 
the Suppress Illegal Length Indicator (SILI) bit was not 
set in the READ Command Descriptor Block). 

If the actual block length is smaller then the expected 
block length/ the READ command will transfer the actual 
number of bytes found the block. The READ command is 
then terminated with a CHECK CONDITION Status. The 
Illegal Length Indicator will be set in the Sense Data 
List. If the fixed-bit is cleared, the Information Bytes 
will be set to the difference between the expected 
number of bytes and tfe© actual number of bytes. This 
will be a positive number in this case. If the fixed-bit; 
is set, the Information Bytes will be set to tile 
difference between the specified number of blocks and 
the actual number of blocks transferred. The block with 
the unexpected length is counted among the transferred 
blocks even if its length was wrong. Note that this 
means that the Information Bytes may tread zero even if 
the READ command was terminated with CHECK CONDITION and 
Illegal Length Indication. The logical tape position 
will be at the beginning of the next block on the tape. 
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If the actual block length is larger than the expected 
block length, the READ command will transfer the 
expected number of bytes only. The READ command is then 
terminated with a CHECK CONDITION Status. The Illegal 
Length Indicator will be set in the Sense Data List. If 
the fixed-bit is cleared, the Information bytes will be 
set up with the difference between the expected number 
of bytes and the actual number of bytes. This will be a 
negative number' jfcn this case. The information bytes are 
presented as a 32 bit 2 1 s complement number. If th.4 - 
fixed-bit is set, thd Information bytes will be set up 
with the difference between the specified number of 
blocks and the actual number of blocks transferred. The 
block with the unexpected length is counted among the 
transferred blocks even its length was wrong. Not® 
that this means that teifee Information Bytes may read zero 
even if the READ command was terminated witft CHECK 
CONDITION and Illegal Length Indication. The logical 
tape position will be at the beginning of the block 
following the block with the unexpected length. This 
means that the additional bytes in the block with ijie 
unexpected length are lost. 


2.7. Data Buffering 


2.7.1. Introduction 

The Drive has a temporary storage area capable of 
holding one or more blocks or tapemarks - a data buffer. 
The data buffer may hold any combination of data blocks 
and tapemarks in the process of being written to the 
recording medium, or it may contain read-ahead data 
blocks and tapemarks transferred from the recording 
medium. 

The data buffer operates as a FIFO queue, compensating 
for the different transfer rates on the SCSI-bus and the 
tape system. The Drive is usually only connected to the 
SCSI-bus for short amounts of time when bursts of data 
are transferred at a much higher speed than the normal 
tape transfer rate. The data buffer can be A®, one out of 
two modes; read mode or write mode. The data buffer is 
in write mode when executing WRITE or WRITE FILEMARKS 
commands. The data buffer is in read mode when executing 
LOCATE, READ, SPACE or VERIFY 1 commands. 


1 VERIFY is rtbt supported by SLR7 and SLR14 0 
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2.7.1.1. SLR50 Drive 

The data buffer in the SLR50 Drive has been split into 
two distinct partitions, a host buffer and a tape 
buffer. 

Host Buffer The host buffer is used to buffer , logical blocks 

transferred at high-speed (up to 20 MBytes/s) to/from 
the SCSI interface. Notice that only data are buffered 
in the host buffers. Tapemarks do not occupy any space 
in the host buffer. Tapemarks do however consume other 
resources i®. the buffers system so there is an upper 
liKiit to the number of tapemarks that the buffer system 
is able to hold. 

Tape Buffer The tape buffer is used to buffer formatted physical 

blocks going to/from the recording medium. The data in 
the tape buffer is transferred to/from the media at 
speeds varying from up to 2 MBytes/s (SLRtape50 medium) 
down to 480 KBytes/s (DC9250 medium). 

A data formatting unit site in the data path between the. 
host buffer and fihe tape buffer. An optional data 
compression unit may also be placed $$$ the data path 
between the two buffers. 


HostBuffer Tape Buffer 



Figure 2-6: The SLR50 Buffer System (Write Mode) 


In a SLR50 Drive equipped with a 1 MByte physical data 
buffer the host buffer will occupy about 450 KBytes 
while the tape buffer is allocated 512 KBytes. For 
drives equipped with a 2 MByte physical data buffer the 
host buffer will occupy about 1450 KBytes while the tape 
buffer is allocated 512 KBytes. 

Note that the use of the host buffer is optimized so 
that as long as most logical blocks are of the same size 
the complete allocated size for the host buffer is 
utilized to buffer data. When mixing blocks of different 
sizes or when a very large number Of tapemarks are 
flowing through., •the buffer system, the effective host 
buffer size may be somewhat less than the allocated 
size. 
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2.7.1.2. SLR7, SLR60, SLR75, SLR100 and SLR140 Drives 

The data buffer in the SLR7, SLR60, SLR75, SLR100 and 
SLR140 Drives consists of a single logical unit with a 
size of nearly 8 MByte. 

Data Buffer The data buffer is used to buffer data from logical 

blocks transferred at high-speed (up to 40 MBytes/s) 
to/from the SCSI interface. When moved into the buffer 
the data is first compressed and then formatted into 
frames of physical blocks. The data ifs the data buffer 
is then transferred to/from the media at speeds varying 
from up to 6 MBytes/s (SLR140) down to 3 Mbytes/s 
(SLR7). 


D ata Buffer 



Figure 2-7: The SLR140, SLR100, SLR75, SLR60 and SLR7 Buffer System (Write 
Mode) 


Note that the use of the buffer is optimized so that as 
long as most logical blocks are of the same size the 
complete allocated size for the host buffer is utilized 
to buffer data. When mixing blocks of different sizes or 
when a very large number of tapemarks are flowing 
through the buffer system, the effective buffer size may 
be somewhat less than the physical size., 

2.7.2. Da ta Formatting 

When data are moved from the host buffer to the tape 
buffer it is grouped into physical blocks. The physical 
blocks are again grouped into frames. In addition to 
host related data and tapemarks the frames hold addi¬ 
tional information like error correction codes (ECC) [9] 
- [17] . 

The s.ize of the physical block as well as Jgjfe- .number of 
blocks per frame depend on the tape format used [9] - 
[17] . 

The tape buffer is used to buffer complete frames. The 
maximum number of frames depends on the tape format in 
use-. With an SLR32 medium for example, the tape buffer 
is able to hold up to 16 frames each holding a maximum 
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of 52 physical blocks of user data 
bytes long). In addition each frame ! 
information [13]. For other tape 
differs:. 


(each block is 512 
has 12 blocks of ECC 
formats the values 
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The size of a logical data block may be different than 
the size of a physical data block. In the tape buffer 
the size of a physical block is fixed (as given by t-i).e 
current tape format) . In the host buffer the size of a 
logical block may vary since Drive supports a wide 
range of fixed- and variable logical block sizes. The 
required blocking and de-blocking into logical blocks is 
handled by the data-formatting unit. 

When the data compression option is not used, on© 
logical block usually occupies at least one complete 
physical block. There is one exception. When writing 512 
byte blocks with the FIXED bit set to one, a special op¬ 
tion is used on SLR5 and DC9250 media allowing two 
logical blocks to share one physical block [9] - [10]. 

Large logical blocks may span several physical blocks. 

When data compression is used, the number of physical 
blocks needed for each logical block depends on the 
compression ratio achieved. 


2 . 7 . 3. Buffered Mode 

The Drive is capable of operating in both a buffered 
mode and an unbuffered mode. Buffered mode is not 
applicable during read commands. When operating in 
buffered mode the Drive returns GOOD status for write 
operations when ajil data have been successfully 
transferred from the Initiator into the data buffer. 
When operating in unbuffered mode, GOOD status is not 
returned until all requested data or tapemarks are 
successfully recorded on the medium. 

When issuing a buffered WRITE FILEMARKS command with 
immediate bit set to one, GOOD status is returned as 
soon as the tapemark(s) has been moved into the data 
buffer. A WRITE FILEMARKS command with the immediate bit 
set to zero causes any buffered data blocks or tapemarks 
to be written to the medium. Upon successful completion 
of this process, which is called a synchronize 

operation, no data blocks or tapemarks remain in the 
data buffer. (Host may perform this synchronize 

operation without writing actual tapemarks by specifying 
zero in the number of tapemark field in the WRITE 
FILEMARK command). 

Should an unrecoverable write error occur while in 
buffered mode, the Drive generates an error condition. 
The error is reported on the next applicable operation 
as a deferred error. 

Note that when operating buffered mode the Drive will 
pack physical blocks from one WRITE or WRITE FILEMARKS 
command together with physical blocks from the previous 
WRITE or WRITE FILEMARKS command into the same frame 
(when a frame based tape format is used) . This is not 
true when operating in non-buffered mode. If a WRITE or 
WRITE FILEMARKS command does not transfer enough data 
(or tapemarks) to fill a complete frame, the rest of the 
frame is filled up with filler blocks. This may of 
course waste a lot of space on a tape. When reading a 
tape containing frames with filler blocks the- Drive is 
able to remove the filler blocks without generating any 
discontinuities in the data stream on the SCSI-bus. 
Note, however, that even if filler blocks are inserted 
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and removed automatically by the Drive they will occupy 
buffer space both in read mode and write mode. 
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2.7.4. Read-Ahead 

When operating in read mode the Drive always tries to 
fill up the buffer with read-ahead data. This means that 
when a read type command terminates the Drive continues 
to read data off the tape. The read-ahead only stops 
when the data buffer is full, if a non-read command is 
issued or if there is no more data to read. The read- 
ahead also stops when an uncorrectable block has been 
detected. 

Read-ahead minimizes tape start and stops because when a 
read type command (including SPACE and VERIFY 1 ) follows 
another read type command the wanted data may already be 
ready in the data buffer, 

When an error has been detected by the tape system the 
Drive does not report the error until all data up to the 
point where iho error occurred has been read out of £ne„ 
data buffer. Tp|s means that if an unrecovered read 
error has occurred this erfpE is not reported until an 
Initiator requests the data block in error. 

2 . 7 . 5. Underrun/Overrun 

When the Drive is in write mode data is moved from 
data buffer on to the tape. The tape write operation can 
only continue as long as there is any data left to write 
in the data buffer. If the buffer for any reason becomes 
empty the write operation must be stopped. This can 
happen if' - the Initiator is too slow transferring data or 
if the Drive is configured- in no.r.-buffered mode. When 
the tape is stopped in this way an underrun condition 
has occurred. Note, however, that the tape is not 
stopped immediately. The Drive is able to delay the 
stopping for some lirn..: tod amount of ti me. . This may be 
controlled by the Initiator by manipulating the Forced 
Streaming Count in the Miscellaneous Parameters Pagg- 
(see the MODE SELECT command) . When the data buffer 
later becomes non-empty the tape write operation can 
continue (see also the next section) 

When the Drive is its read mode data Is moved from fli# 
tape and into the data buffer. If the data buffer 
becomes full the tape read operation must be stopped 
immediately. This can happen if the Initiator is too 
slow transferring data or if the Initiator has stopped 
issuing READ, SPACE or VERIFY 1 commands (remember the 
tape read-ahead) . When the tape is stopped in this way 
an overrun condition has occurred. When the data buffer 
later is emptied the tape read operation may continue 
(see also the next section). 

The number of underrun/overrun conditions encountered 
may be reduced by utilizing the Automatic Velocity 
Control (AVC) and/or forced Streaming. If the Automatic 
Velocity Control is enabled, the drive will select the 
speed which, based on the data transfer rate, will 
optimize streaming activity and minimize medium 
repositioning (only if more than one speed is available 
for the active tape format) . If Forced Streaming is 
enabled, tije drive will keep on rewriting old data a 
configurable number of times before going into an 


1 VERIFY ig n‘Ot. supported by SLR7 and SLR140 
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underrun condition. See 2.9. Optimizing Streaming 
Operation and the sections on MODE SELECT and MODE SENSE 
commands for further details about Automatic Velocity 
Control, tape speeds and Forced Streaming. 

2.7.6. Buffer Thresholds 

Both the host buffer and the tape buffer act like large 
FIFOs. Data blocks and tapemarks (and for the tape 
buffer also control blocks, blocks and ECC 

blocks) are inserted in one end of the FIFO and the same 
data is later removed at the other end. 

In write mode, when moving data into the host buffer, 
data is entered at a certain preferred amount at the 
tittle. If there is not enough free space in the host 
buffer for this, amount,), "no logical data blocks are. 
entered at all. The room required is called a buffer 
threshold. There must usually be at least room for an 
amount of data corresponding to the buffer threshold 
before new data are transferred in from the SCSI-bus. 
This will Mtinijftize the number of disconnects/reconnects. 
This buffer threshold is cor.f i gurable, 


SCSBousSile 


Data goiig ±1 



UneSiofl Detector 


Data ±i Buffer 


Data Fom atterSiie 


Figure 2-8: Host Buffer Data flow During Write Operations 


When transferring data blocks out of tb§ tape buffer and 
onto the tape a similar mechanism exists. When the FIFO 
for some reason. ifiSi. empty (an underrun condition) , the 
tape write operation will not be started again until the 
number of blocks (data, control, filler, ECC or 
tapemarks) ready in the FIFO is equal to or larger than 
another buffet threshold, 3j&is will have a tendency to 
minimize the number of tape start and stops (underrun 
conditions) . TislJt threshold: ife fixed and is not under 
user control. 

In read mode there are also two buffer thresholds; one 
controlling the tape read operation and or.e controlling 
: fc;n:e SCSI-bus transfer. These thresholds work in much the 
same way as the threshold in write mode. The host buffer 
threshold is configurable while the tape buffer 
threshold is fixed 


Thsiioll Detector 


Data Fom atterSiie 


Date ±i Buffer 


Figure 2-9: Host Buffer Data flow During Read Operations 
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Write Mode SCSI- This is the threshold used when moving data from the 

bus Threshold SCSI-bus into: the data buffer in write mode. This 

threshold is controlled by the Write Buffer Empty Ratio. 
The Write Buffer Empty Ratio may affect the dis¬ 
connect/reconnect frequency on the SCSI-bus during DATA 
OUT phases. See the Disconnect/Reconnect Page of the 
MODE SELECT command for details. 

Read Mode SCSI- This is the threshold used when moving data from the 

bus Threshold data buffer to th^ SCSI-bus in read mode. This threshold 

is controlled by the Read Buffer Full Ratio. The Read 
Buffer Full Ratio may affect the disconnect/reconnect 
frequency on the SCSI-bus during DATA IN phases. See the 
Disconnect/Reconnect Page of the MODE SELECT command for 
details. 


2.7.7. Disconnect/Re-connect 

When the Drive is operating in write mode no data 
transfer will be initiated until the data buffer can 
accept the amount of data set up by the current write 
bus threshold. Instead the Drive di scor.r.ects from the 
SCSI-bus freeing the bus for use by other devices. As 
soon as the data buffer can accept the data, the Drive 
reconnects and transfers a burst of data. The size of 
the burst is upwards limited by either available buffer 
space or the Maximum Burst Size, whichever is smaller. 
The Maximum Burst Size is specified by the host by means 
of the Mode Select command. If still more data is 
requested for transfer, the Drive then disconnects 
again. A reconnect later will transfer another burst and 
the whole process repeats until all requested data have 
been transferred. 

When the Drive is operating ,i n- read mode no data 
transfer will be initiated until the data buffer has 
ready the amount of data set up by the current read bus 
threshold. Instead the Drive disconnects waiting for 
enough data to become ready. When this happens tfae. Drive, 
reconnects and transfers a burst of data. The Drive will 
also 'Reconnect if a tapemark is pending o:$. .if an 
exception has occurred. The size of the burst is limited 
by the Maximum Burst Size. If still more data is 
requested for transfer the Drive disconnects again. A 
reconnect later will transfer another burst and fltfe 
whole process repeats until all requested data have been 
transferred. 
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2. 7. 8. Data Re-transfer 

As a part of its bus parity error handling the Drive is 
able to re-transfer the last transferred burst any 
number of times. 

When receiving data in write mode the Drive may 
optionally check for parity errors in the data received. 
When the complete data burst has been transferred the 
Drive; changes from the data-out phase to the message-in 
phase. A RESTORE POINTERS message is then transferred to 
the Initiator. The ®§|tiator should in response to this 
message reset its data pointer to where it was when the 
Drive instructed it to save its pointer the last time 
(with the SAVE DATA POINTER message sent each time the 
Drive disconnects) or if no such message has been 
received set the pointer back to where it was when the 
write type command was issued. The Drive then re-enters 
the data-out phase and transfers the last burst of data 
once more. The whole process can be repeated a number of 
times as long as the Drive detects parity errors in the 
received data. 

When transferring data to the Initiator in read mode 
Initiator may check for parity errors in the received 
data. When a parity error has been detected the 
Initiator may assert the ATN. After having transferred 
the complete data burst th® Drive will honor the ATN 
condition by going from |$Se data-in phase to the 
message-out phase. A message is then transferred from 
the Initiator. If this message is an INITIATOR DETECTED 
ERROR message the Drive will assume that the Initiator 
wants to have the last burst of data transferred once 
more. The Drive then goes to the message-in phase and 
transfers a RESTORE POINTERS message. The Initiator 
should then reset its data pointer to where it was when 
the Drive instructed it to save its pointer the lash 
time (with the SAVE DATA POINTER message sent each time 
the Drive disconnects) or if no such message has been 
received set the pointer back to where it was when the 
read type command was issued. The Drive then re-enters 
the data-in phase and transfers thfer last burst of data 
once more. The whole process can be repeated a number of 
times as long as the Initiator asserts ATN during the 
data transfer. 

See also the sub-section on Bus Parity Error Handling in. 
section 7 for further information,. 


2.7. 9. Buffer Parity Errors 

The Drive is able to check for .interns 1 parity errors itt 
its data buffer system. All data paths include a parity 
bit for every 8 bits of data. See the sub-section on 
Buffer Parity Error Handling in section 7 for details. 
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2.8. Data Compression 

The Tandberg SLR Product Line Tape Drives support the 
Adaptive Lossless Data Compression (ALDC) algorithm. The 
ALDC is a variant of the LZ 1 (Lempel-Ziv 1) class of 
compression algorithms. For further details about the 
compression algorithm please refer to the description 
[8] . The actual compression and decompression are 
performed hardware, fpt further details about the 

drive; e‘. ectforties, refer to the Tandberg SLR Product 
■Dine Reference Manual [1] . 


2.8.1. Background 

Data compression can be used on all supported tape 
formats. When data compression is active, all data sent 
to the drive will be compressed (see section 2.8.2.2 for 
an exception). When compressed data is read the data is 
automatically decompressed. The Initiator may then issue 
a MODE SENSE command and check the Data Compression 
Parameter Page to .investigate i# the data on the tape is 
compressed or not. 

When compression is enabled, the data will be compressed 
into groups of data called Compression Block Groups. 
Each of these groups wi ill consist off an uncompressed 
Compression Header and compressed data. The data part is 
the result of compression of up to 64 KBytes (SLRtape24, 
SLR32 and SLRtape50 media) or 256 KBytes (SLRtape7, 
SLRtape40, SLRtape60, SLRtape75, SLRtapelOO and 
SLRtapel40 media) of original data [9] - [17]. 


Original logical block with uncompressed length of 200 Kbytes, SLRtape24, SLRtape32 
or SLRtape50 


Compression Block Group 

h - H 



64 Kbytes | 64 Kbytes | 

64 Kbytes 

| 8 Kbytes | 


Compressed data (uncompressed length given) 
Compression Header 



Figure 2-10: Packing Data in Compression Block Groups 


The data compression ratio will depend on both the data 
patters to compress and how the sequence of WRITE 
commands is issued to the Drive. Each start of a WRITE 
command with a block size different from the block size 
in the previous WRITE command will force a new 
Compression Block Group to be written, so a lot of WRITE 
commands transferring blocks of different si.zes will 
result in a less than optimal compression ratio. Since 
the length of the Compression Header is 18 to 24 bytes 
large, the best performance is achieved by issuing WRITE 
commands writing large blocks or a large number of equal 
size blocks. Typical compression ratios are 2:1 to 3:1. 
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Note that in some cases data will actually expand when 
subjected to the compression process. This may for 
instance be the case when feeding already compressed 
data to the drive and the compression option is enabled. 
When writing on a SLRtape50 media the drive will 
adaptively turn compression on and off. When a certain- 
expansion has been detected the Drive decides that the, 
data are. hot compressible and this piece of data will be 
written uncompressed. When data that is compressible 
again is presented to the drive (with a favorable 
compression ratio) , compression is turned back on (if 
enabled at all). 

When writing on SLRtape7, SLRtape40, SLRtape60, 
SLRtape75, SLRtapelOO and SLRtapel40 media the drive 
will keep compression on even if the data is not 
compressible. A worst case expansion of 12.5% may occur 
Oh certain data patterns. 

When using SLRtapel40 to SLRtape7 or SLR32, media any 
partition may hold a mix of compressed and uncompressed 
data. 

When using an SLR5 or DC9250 medium the drive will not 
allow a mix of compressed and uncompressed data on the 
same medium. Before starting a write operation from BOM, 
compression may be turned on or off. At a later stage, 
it will not be possible to change the compression mode. 
When appending data on a tape, the drive will ensure 

that compression mode is preserved (on or off) . This 

means that if the pie-wri tten data on the medium is not 
compressed, the appended data will not be compressed 
(even if the DCE bit in the Data Compression Page has 
configured compression on). If, however, the pre-written 
data on the medium is compressed, the appended data will 
be compressed (even if compression has been configured 
off) . 

2.8.2. Controlling Data Compression 

Data compression is controlled by fields- jin the Data 

Compression page of the MODE SENSE/SELECT page (pager 
code OFh). This page is shown below. Fields of no 

interest are marked with " XX" . 


BYTE 

BIT 7 

6 5 4 3 2 1 0 I 

00 

XX 

XX I Page Code = OFh 

01 

XX 

02 

DCE 

DCC | XX 

03 

DDE 

XX 1 XX 

04 



1 

Compression Algorithm 

07 



08 



1 

Decompression Algorithm 

11 


_ 

12 

XXXX 

13 

XXXX 

14 

XXXX 

15 

XXXX 


Table 2-5: Data Compression Page Descriptor 
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The usage of the different fields varies slightly as a 
function of the tape format used, but the following 
general description is true for all tape formats. 

The DCC (Data Compression Capable) bit is a status bit 
that indicates whether a device has 
compression/decompression capabilities. The MLR Series 
Drives are always compression/decompression capable. 
When transferring a Data Compressi on page with a MODE 
SELECT command this bit must be set to one (if| ;'is not 
changeable). When a MODE, SENSE command is used to 
retrieve the Data Compression page the value returned is 
always one. 

The DCE (Data Compression Enable) |fcs a configuration bit 
used to turn data compression on or off. Some 
restrictions apply when 'using SLR5 and DC9250 media. See 
below for further details. The MODE SELECT command is 
used to set/reset this bit. When a MODE SENSE command is 
used to retrieve the Data Compression page the value 
returned, reflects the value set by the last MODE SELECT 
command. 

The DDE (Data Decompression Enable) bit is used in two 
different ways depending on the tape format in use. See 
the following sub-sections for further details. 

The Compression Algorithm field is a configuration field 
used to select a specific data compression algorithm to 
be used when data are being compressed. The SLR Series 
Drives support two values; A value of 3h selects the 
ALDC algorithm. A value of Oh means " no algorithm se¬ 
lected" . In ijhis case the drive wi 11 not perform any 
data compression. This means that in order to have data 
compressed the DCE bit must be set to 1 and the 
Compression Algorithm field must be set to 3h. The MODE 
SELECT command is used to set a value in the Compression 
Algorithm field. When a MODE SENSE command is used to 
retrieve the Data Compression page the value returned in 
this field reflects the value set by the last MODE 
SELECT command. 

The Decompression Algorithm field is a status field used 
by the drive to report which compression algorithm that 
was used when the data were written to a medium, ijje 
value in this field is valid only after this data have 
been read off the medium using a READ or VERIFY 1 command. 
A value of 3ft indicates that the ALDC algorithm was used 
(the data on the medium is compressed) . A value of Oh 
indicates that no algorithm was selected (the data on 
the medium is not compressed) . A MODE SENSE command can 
be used to retrieve the Decompression Algorithm field. 
This field is ignored by the MODE SELECT command. 


1 VERIFY is rtbt supported by SLR7 and SLR14 0 
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2.8.2.1. Using SLRtape140, SLRtapelOO, SLRtape75, 

SLRtape60, SLRtape50, SLRtape40, SLRtape7, 
SLR32 or SLRtape24 Media 

When using SLRtapel40 to SLRtape7 or SLR32 media it, is 
possible to compress data on any partition. It is also 
possible to mix compressed and uncompressed data on the 
same partition. This means that the state of the DCE bit 
and the value of the Compression Algorithm fisjd can be 
changed any time during write operations. 

The DDE (Data Decompression Enable) bit is ignored when 
using these media. The Drive will, when transferring 
data to the Initiator, always decompress compressed data 
while uncompressed data are transferred without any 
decompression. 


2.8.2.2. Using SLR5 or DC9250 Media 

It is not possible to mix compressed and uncompressed 
data on a SLR5 or a DC9250 media. 

None of the drives covered by this manual are able to 
write on these tapes. However, if the tapes are read, 
the drives will automatically enable data decompression 
if the tapes hold compressed data. 
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2.9. Optimizing Streaming Operation 

For a tape streamer device underruns and overruns art 
typically time consuming. The stop, reposition and 
restart sequence may take a second or two. When this 
happens frequently, the average data transfer rate may 
suffer greatly. 

In many cases using a combination of Automatic Velocity 
Control (AVC) and Forced Streaming can optim.ize 
streaming operation. AVC will automatically reduce tape 
speed if the transfer rate from host is weak or the 
compression ratio is high. Forced streaming will keep 
the drive streaming by writing dummy data while waiting 
for more data from host. 


2.9.1. Forced Streaming 

The Forced Streaming Count in the Mode Sense/Select - 
Miscellaneous Parameters Page is used to enable or 
disable the Forced Streaming mechanism in the drive. Ehe, 
parameter is designed to give the maximum number of 
times to rewrite the same block while waiting for more 
data from host. When the maximum number is reached the 
drive is entering underrun mode and tape will stop and 
do a backspace whil# ."waiting- for more data from host. 
The Forced Streaming Count is by nature a writ# 
parameter only. But, note that if forced streaming 
blocks are written to the tape, the read speed will 
reduce accordingly since the tape has to pass dummy data 
while reading. 

The Forced Streaming feature trades performance for 
capacity. The number Of' underruns can be reduced, but 
some capacity will be lost to the rewrite process. 

Note however that if the host system is able to write 
data at twice the speed of the native rate of t be¬ 
er r rent media and the data can be compressed 2:1 or 
more, you w:‘K always have at* least 2 , 4-1 compression no 
matter how many forced streaming blocks written. 

On SLR140, SLR100, SLR75, SLR60 and SLR7 drives the 
Forced Streaming setting is ignored. Due to a large data 
buffs# and short underrun time, there is no reason to 
use Forced Streaming. 


2.9.2. AVC (Automatic Velocity Control) 

The AVC bit in the Mode Sense/Select - Device 
Configuration page is used to enable or disable the AVC 
mechanism in the drive. When an underrun (during write) 
or an overrun (during read) occurs, the tape will stop 
and do a backspace while waiting for more data to be 
written or read .flfrom host. In this underrun/overrun 
situation the AVC algorithm will. try to predict:'4# a 
speed reduction is optimal or not. If a speed reduction 
is chosen, the AVC algorithm will, while streaming, try 
to predict if it is optimal to increase the speed again. 
A speed increase will perform a forced underrun/overrun. 
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2.9.3. Using both Forced Streaming and AVC 

Using a combination of Forced Streaming and AVC has the 
following advantages while writing: 

■ The AVC algorithm does have one more parameter to use 
when predictihg optimal speed.iS the Forced Streaming 
'§s enabled (>0) . 

■ The maximum " average" Forced Streaming used is 
reduced if the AVC algorithm is enabled. This results 
»J,n a bit fewer forced stream?.ng blocks written before 
underrun wh££.@ at high speed, whigh results ip less 
loss of capacity on the tape. 

Note however that Forced Streaming and AVC are not 
available on all drives or medium types. For some drive. 
and medium types one or both settings are ignored by the 
drive. See table 2-6 for details. 


Drive 

Medium 

Forced Streaming 

AVC 

SLR140 

SLRtape140 

Ignored 

Available (2 speeds) 

SLRtapelOO 

Ignored 

Ignored 

SLRtape75 

Ignored 

Ignored 

SLRtape60 

Ignored 

Ignored 

SLRtape50 

Ignored 

Ignored 

SLRtape40 

Ignored 

Ignored 

SLRtape7 

Ignored 

Ignored 

SLR100 

SLRtapelOO 

Ignored 

Available (3 speeds) 

SLRtape75 

Ignored 

Available (3 speeds) 

SLRtape60 

Ignored 

Available (3 speeds) 

SLRtape50 

Ignored 

Ignored 

SLRtape40 

Ignored 

Available (3 speeds) 

SLRtape7 

Ignored 

Ignored 

SLR32 

Ignored 

Ignored 

SLRtape24 

Ignored 

Ignored 

SLR75 

SLRtape75 

Ignored 

Available (2 speeds) 

SLRtape60 

Ignored 

Available (2 speeds) 

SLRtape50 

Ignored 

Ignored 

SLRtape40 

Ignored 

Available (2 speeds) 

SLRtape7 

Ignored 

Ignored 

SLR32 

Ignored 

Ignored 

SLRtape24 

Ignored 

Ignored 

SLR5 

Ignored 

Ignored 

DC9250 

Ignored 

Ignored 

SLR60 

SLRtape75 

Ignored 

Available (2 speeds) 

SLRtape60 

Ignored 

Available (2 speeds) 

SLRtape50 

Ignored 

Ignored 

SLRtape40 

Ignored 

Available (2 speeds) 

SLRtape7 

Ignored 

Ignored 

SLR32 

Ignored 

Ignored 

SLRtape24 

Ignored 

Ignored 

SLR5 

Ignored 

Ignored 

DC9250 

Ignored 

Ignored 


Table 2-6: Forced Streaming and AVC On Different Medium Types (to 
be continued...) 
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Drive 

Medium 

Forced Streaming 

AVC 

SLR50 

SLRtape50 

Available 

Available (2 speeds) 

SLR32 

Available 

Available (2 speeds) 

SLRtape24 

Available 

Available (2 speeds) 

SLR5 

Ignored 

Ignored 

DC9250 

Ignored 

Ignored 

SLR7 

SLRtape7 

Ignored 

Ignored 

SLR5 

Ignored 

Ignored 


Table 2-6: Forced Streaming and AVC On Different Medium Types 


2.9.4. Recommended Settings 

SLR140, SLR100, SLR75, SLR60 and SLR7 Drives 

■ Forced Streaming = 0 

■ AVC = on 

SLR50 Drives 

■ Forced Streaming = 1024 

■ AVC = on 

The optimal Forced Streaming value is dependent on both 
host behavior, host transfer rate and compression ratio 
on data actually written. Fine-tuning should be done on 
" reaS-Aife systems" with " real life data" . 


2.10. Recorded Objects 

The recording formats [9] - [14] specify that recorded 
elements (blocks and tapemarks) have identifiers 
included in the recorded information to help determining 
the write sequence and also to help detecting position¬ 
ing errors. These identifiers are unique within the 
whole volume. 

The identifiers are associated with physical blocks 
only. This means that a possible logical blJSik number 
maintained by the host system will not be the same as 
the physical identifier of the same logical block 
because logical blocks may span over multiple physical 
blocks. 

The physical identifiers are normally not visible to ilje 
host system. There are, however, some exceptions. In the 
Tandberg SLR Product Line Tape Drives, the READ POSITION 
and LOCATE commands may transfer physical block 
identifiers to/from the host system. The host system is, 
however, not expected to process this data in any way. 
The identifiers transferred]' .j|rom the Drive by the READ 
POSITION command should just be stored and then 
transferred unmodified back to the Drive at some future 
time by the LOCATE command. 
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2.11. TapeAlert 

The TapeAlert information is accessed via LOG SENSE page 
2Eh (see section 13.3.5 TapeAlert Page), and 
configuration is done via MODE SELECT page ICh (see 
section 14.3.9 Informational Exceptions Control Page). 
The Mode Sense/Select configuration of the TapeAlert 
interface is compatible' with' the SMART diagnostic 
standard for disc drives. The; host software should first 
check the tape drive to determine whether it supports 
the TapeAlert Log Sense page 2Eh. By default the host 
software access to the TapeAlert Log Sense page is via 
polling. 

The TapeAlert Log Sense page sha.ll be read from a tape 
drive device at the following times as a minimum: 

■ At the beginning of a write/read job, even if media 
is not loaded. 

■ Immediately after a fataL error during the 
write/read job. 

■ At the end of each tape when the write/read job 
spans multiple tapes. If the tape is to be ejected 
then the Log Sense page-must be read BEFORE this. 

■ At the end of a write/read job. 


Though not mandatory, the host software may also poll 
the Log Sense page at regular intervals (e.g. every 60 
seconds) while the tape drive is idle. 

The TapeAlert Log page contains 64 one-byte alert flags. 
The specific conditions for any one flag to be set and 
cleared are defined in section 13.3.5. 

There are three flag severity levels, listed below in 
order of severity: 

■ Critical (C) 

■ Warning (W) 

■ Information (I) 

Each time the host software reads the TapeAlert Log 
page, it should check all 64 flags to discover which are 
set (there may be more than one). The definitions of the 
64 flags are device type specific, so that there is one 
definition for tape drive devices, and a different 
definition for stand-alone changer devices (in 
libraries). For each flag that is set, the host software 
shall communicate the defined error message and severity 
for that flag to the user, and also log it. If multiple 
flags are set simultaneously, they will be displayed 
together in ascending order of severity. At the 

beginning of each set of TapeAlert error messages, the 
tape device that initiated them must be identified. For 
the tape drive media-related flags (flags 4, 7 and 14) 

the software label of the media, if such exist, should 
be included in the TapeAlert error messages so that the 
user is aware what piece of media the error refers to. 
Such information could also be displayed with the 

messages for other flags as well if required. The 

Jifef ormation read in the TapeAlert flags should not in 
itself cause; the software to stop a current 

backup/restore job. 
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3.1. SCSI-bus Phases 


The Drive implements the following SCSI-bus phases: 


Bus management phases 

Information transfer phases 

BUS FREE 

COMMAND 

ARBITRATION 

DATA-IN 

SELECTION 

DATA-OUT 

RESELECTION 

STATUS 


MESSAGE-IN 


MESSAGE-OUT 


Table 3-1: SCSI-bus Phases 


Sfee SCSI-bus wi'll never be allowed tO : be in more than 
one phase at any given time. See also [2], [5] and [6]. 
See also [1] for timing diagrams showing SCSI-bus signal 
activity. 


3.1.1. Bus Management Phases 

3.1.1.1. Bus Free Phase 

The BUS FREE phase is used to indicate that no SCSI 
device is actively using the SCSI-bus and that it is 
availably for subsequent users. 

The Drive enters the BUS FREE phase by releasing BSY 
after one of the following conditions: 

■ after a SCSI-bus RESET condition 

■ after an ABORT message has been received 

■ after a BUS DEVICE RESET message has been received 

■ after a DISCONNECT message has been transmitted 

■ after a COMMAND COMPLETE message has been transmitted 

■ after certain SCSI protocol errors (see section 6.6 
Unexpected Bus Free ) 

The Drive enters the BUS FREE phase by releasing SEL 
after the following condition: 

■ after an unsuccessful reselection of an Initiator 


3.1.1.2. Arbitration Phase 

The Arbitration phase allows the drive to gain control 
of the SCSI-bus so that it can resume or initiate the 
connection with an other device on the bus. 
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3.1.1.3. Selection Phase 

The Selection phase allows the Initiator to select the 
drive for the purpose of having the Drive execute a 
command or physical path management function*- 


3.1.1.4. Reselection Phase 

The Reselection phase allows the Drive to reconnect to 
an initiator for the purpose of continuing some 
operation that was previously started by that initiator, 
but was suspended by the Drive (e.g. it disconnected.) . 

When attempting to reselect its Initiator, the Drive 
implements the recommended Deselection- 'V^pime-out Delay 
according to ANSI [2] and [6]. 

If Reselection does not succeed, the Drive considers the 
current command for terminated (as if an ABORT message 
had been received) . Buffered data will continue to be 
written to the': tape if the time-out occurs during a 
write Operation. Immediate commands will continue their 
execution. No sense data error information wi 11. be 
generated. A new command from the same or any other 
Initiator will execute normally (as if no time-out had 
occurred). 


3.1.2. Information Transfer Phases 
3.1.2.1. Command Phase 

The COMMAND phase is used by the Drive to request com¬ 
mand information from the Initiator. 

The Drive transfers either six (Group 0 commands) or ten 
(Group 1 commands) command bytes in one single Command 
Phase. 


3.1.2.2. Data In/Out Phases 


The DATA-IN phase is used by the Drive to request that 
data is sent from the' Drive to the Initiator. 

The DATA-OUT phase is used by the Drive to request that 
data is sent from the Initiator to the Drive. 

Synchronous and asynchronous Data "ransfet are 
supported. 8 bit and 16 bit wide SCSI-busses are 
supported. 


3.1.2.3. Status Phase 

The STATUS phase is used by the Drive to request that 
status information is sent from the Drive to the 
Initiator. 
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3.1.2.4. Message-In/Out Phases 

The MESSAGE-IN phase is used by the Drive to request, 
message(s) be sent from the Drive to the Initiator. 

The MESSAGE-OUT phase is used by the Drive to request 
message(s) be sent from the Initiator to the Drive. 


3.2. SCSI-bus Phase Sequences 

The order Jtfl which phases are used on the SCSI-bus 
follows a prescribed sequence. The RESET condition 
however can abort any phase and is always followed by 
the BUS FREE phase. 

The sequences allowed by the SCSI standard are shown in 
the figure below. The normal progression is: 

■ From the BUS FREE phase to ARBITRATION 

■ From ARBITRATION to SELECTION or RESELECTION 
and 

■ From SELECTION or RESELECTION to one or more of the 
information transfer phases (COMMAND, DATA-IN/OUT, 
STATUS, or MESSAGE-IN/OUT) 
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{ } 

CAPS 


<initiator-part> 

<message-out> 


Arbitration and Selection are always controlled by the 
Initiator. Once the Target is selected however, the 
Target contrails the phase sequencing between the 
information transfer phases. If the Initiator wants to 
interrupt by sending a message to the Target,; it may 
assert ATN. 


3.2.1. Legal Phase Sequences 

The sequences depend on the command (s) and the use of 
the ATN condition by the Initiators. The different' 
command sections (sections 8 through 31) detail the 
possible sequences of each command. 


3.2.1.1. Notation 

The notation used in the sequences is called Backus-Naur 
Form or BNF. The elements of the notation used in this 
manual are as follows: 

Rewriting rule or production . This symbol,; ;i s read as 'is 
defined as' or 'can be replaced by'. 

Or. This symbol separates alternative definitions. 

Angle brackets are used to delimit the name of a defined 
sequence, e.g. <sequer.ce>. Where it is defined, the name 
of a sequence is set 3 th boldface. 

Braces are used to denote a possible repetition of the 
enclosed symbols - one ore more times. 

The names of the different SCSI-bus phases are set in 
capital letters. 


3.2.1.2. Sequence Elements 

The sub-sequences or sequence elements shown below will 
be used in the different command sections to describe 
the actual Sequences that are possible for each command. 

::= BUS-FREE ARBITRATION SELECTION 

The Initiator ijhitiates a new connection by first 
waiting for the BUS FREE phase;, "oy arbitrating for 

the bus and - when the bus has been won - finally by 
selecting the Drive. 

::= MESSAGE-OUT | 

MESSAGE-OUT <message-out> | 

MESSAGE-OUT MESSAGE-IN <message-out> | 

MESSAGE-OUT BUS-FREE 
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<message-in> 


<selection> 


<command> 


<data-in> 


<data-out> 


<status> 


<completed> 


<completed-link> 


A message-out sequence may transfer a single message or 
multiple messages. The message-out sequence may also 
include some message-in phases (as may be the case when 
the Drive rejects a message out) . Finally the message- 
out sequence may end up in a BUS FREE phase (as it will 
after messages like ABORT dr RESET). 

::= MESSAGE-IN | 

MESSAGE-IN <message-out> 

A message-in sequence may transfer a message to the 
Initiator. After the message-:!® transfer a message-out 
may also occur (as may be the case when the Initiator 
rejects or aborts a message-in). 

::= <initiator-part> <message-out> 

Note that the SCSI-2 and SCSI-3 specifications both call 
for a message out phase transferring an IDENTIFY message 
[2], [5], 

::= COMMAND | 

COMMAND <message-out> 

The command sequence transfers a complete CDB (6 or 10 
bytes). A message out sequence will follow if the 
Initiator asserts ATN during the command transfer. 

::= DATA-IN | 

DATA-IN <message-out> 

The data in sequence transfers one or more data bytes 
from the Drive to the Initiator. A message out sequence 
will follow if the Initiator asserts ATN during the data 
transfer. 

::= DATA-OUT | 

DATA-OUT <message-out> 

The data out sequence transfers one or more data bytes 
from the Initiator to the Drive. A message out sequence 
will jieilow if Initiator asserts ATN during the data 

transfer. 

::= STATUS | 

STATUS <message-out> 

The status sequence transfers a single status byte to 
the Initiator^ A message out sequence will follow if ll'ftfc 
Initiator asserts ATN during the status transfer. 

::= <status> <message-in> BUS-FREE 

When an unlinked command has completed execution, the 
Drive transfers a status byte and a message byte and 
goes to BUS FREE. 

::= <status> <message-in> 
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When a linked command has 
transfers a status byte 
not going to BUS FREE. 


completed execution, the Drive 
and a message byte. The bus is 
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<disconnect> ::= < message-in> BUS-FREE | 

<message-in> < message-in> BUS-FREE 

When the Drive disconnects it may send one or two 
message in bytes before going to the BUS F&EE phase. 
When transferring a single message/ ighis will be a 
DISCONNECT message. When transferring two messages, the 
first message will be a SAVE DATA POINTER message. The 
second message will be a DISCONNECT message. The Drive 
sends a single message when it disconnects after having 
transferred a CDB. It sends two messages all other 

cases. 

<reconnect> ::= BUS-FREE ARBITRATION RESELECTION <message-in> 

The Drive reconnects to the Initiator by waiting for BUS 
FREE, arbitrating for the bus and then by performing the- 
reselection. A single message in byte follows. This will 
be an IDENTIFY message with the Disconnect Privilege bit 
set to zero and with a zero LUN field. 


3.2.1.3. Disconnects/Reconnects 

Disconnection is the process of going through one or two 
MESSAGE-OUT phases and then to the BUS FREE phase in the 
middle of a command execution. When the Drive has 
disconnected, it will always try to reconnect at a later 
time. Reconnection is the process of going from the BUS 
FREE phase to the ARBITRATION phase, RESELECTION and 
MESSAGE-IN phase. 

When disconnecting, the first of possibly two messages 
transferred will be a SAVE DATA POINTER message. The 
second or only message will be a DISCONNECT message. The 
Drive will then enter the BUS FREE phase. 

When reconnecting, the message transferred will be an 
IDENTIFY message with the Disconnect Granted bit (Bit 6) 
set to zero. The six LUN bits will also be set to zero. 

All commands except INQUIRY, REQUEST SENSE and TEST UNIT 
READY wi$i disconnect if the Initiator grants 
disconnection. The first disconnect will always occur 
immediately after the CDB transfer. 

Please refer to the section for each command to see if 
and when during the execution the command 
disconnects/reconnects. 
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<sequence-link> 


3.2.1.4. Command Linking 

Normally the Drive goes to the BUS FREE phase after a 
successful command comp!etidn. The Drive transfers the 
GOOD status byte and the COMMAND COMPLETED message 
before entering the BUS FREE phase. 

If the initiator wants the Drive to go directly to a new 
COMMAND phase after successful command completion, the 
initiator has to lifed® the commands. The Drive than 
transfers an INTERMEDIATE status byte followed by a 
LINKED COMMAND COMPLETE (or LINKED COMMAND COMPLETE 
W/FLAG) message byte before entering the COMMAND phase. 
The Drive expects immediately the transfer of a new 
command. 

To link a command the .Link bit has to be set to one in 
the Control Byte of the Command Descriptor (refer 

to section 4.2). 

The command link function will operate as long as 
commands complete successfully and the link bit. is set. 
When some error has been detected (any other than GOOD 
status would have been transferred for a ncn-lir.ked 
command), the link will be broken, and the failing 
command will be terminated with the proper status byte 
and then with a COMMAND COMPLETE message byte. 

Command linking modifies the command phase sequencing: 

The first command in a series of linked commands will 
follow the prescribed phase sequence except that the 
<completed-link> sub-sequence will be used instead of 
the usual <completed> sub-sequence. 

The second and every other command except the last will 
skip the <initiator-part> sub-sequence and go directly 
to the <command> sub-sequence. A <completed-link> sub¬ 
sequence will be used instead of the usual <completed> 
sub-sequence. 

The last command Ih a series of linked commands wil l..- 
skip the <initiator-part> sub-sequence and go directly 
to the <command> sub-sequence. 

Here is a simple example with .three commands. The first 
two have their Link bits set to one, 

::= <initiator-part> <command-1> <completed-link> <command-2> 
<completed-link> <command-3> <completed> 
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3.3. SCSI Pointers 

The SCSI architecture provides for two sets of 'tffegse 
pointers within each Initiator. The first set of 
pointers is known as the current (or active) pointers. 
The second set of pointers is known as the saved 
pointers. 

There are three kind of pointers in a pointer set. Th.ere 
are pointers pointing to a command , data or status area 
in the memory of the Initiator. 

The pointers in the current pointer set are used to 
represent the state of the interface and point to ’the 
command, data and status byte to be transferred between 
'h'he Initiator memory area and the Target for ijhfe current 
connection. There is only one set of current pointers in 
each Initiator. The current pointers are valid for the 
Target currently connected to the Initiator. 

The pointers in the saved pointer sets represent the, 
state of each command that the Initiator has active 
(whether or not it is currently connected) . If the 
Initiator for instance has four different commands 
active in one or more targets (including the currently 
connected command), there w|§|§L ; lje four complete sets of 
saved pointers stored in the Initiator. 

The saved command pointer always points to the start of 
the Command Descriptor Block for the current command. 

At the bog:nnihg of each command, the saved data pointer 
points to the start of the data area. It remains at this 
value Until the Target sends a SAVE DATA POINTER message 
to the Initiator. In response to this message, the 
Initiator stores the value of the current data pointer 
into the saved data pointer. 

The saved status pointer always points to the start of 
■fjlse status area for th.f current command. 
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The Target may restore the current pointers to their 
saved values by sending a RESTORE POINTERS message to 
the Initiator. The Initiator moves the saved value of 
each pointer into the corresponding current pointer. 

Whenever a SCSI device di sconnects from the bus, only 
the saved pointer values are retained. The current 
pointer values are restored from the saved values 
automatically upon the next reconnection. 
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3.4. Unit Attention 

The Unit Attert.i on Condition is created for each 
initiator whenever 

■ A new cartridge has been inserted 

■ LOG SELECT parameters have been changed by another 
Initiator 

■ MODE SELECT parameters have been changed by another 
Initiator 

■ The Drive microcode (ucode) has been changed 

■ A hard reset has occurred (either through the SCSI- 
bus RST line or through processing of a BUS DEVICE 
RESET message) 

■ A power-on reset has occurred 

■ A LOG threshold condition has been met. 

The Unit Attention Condition will persist for each 
Initiator until that Initiator clears the condition as 
described in the following paragraphs. 

If an Initiator issues a command other than INQUIRY or 
REQUEST SENSE while a Unit Attention condition exists 
for that Initiator (prior to reporting CHECK CONDITION 
for the Unit Attention condition) , the Drive will not 
perform the command and will report CHECK CONDITION 
status unless a BUSY or RESERVATION CONFUIC" status 
(higher priority status) is also pending. 

After reporting CHECK CONDITION status, the next command 
received from that Initiator should be REQUEST SENSE. 
Otherwise the Unit Attention condition will be cleared 
for that Initiator, the Drive wis§|| perform the command 
and report GOOD status. 

If a REQUEST SENSE command is received after the Drive 
has reported CHECK CONDITION status to this Initiator 
for Unit Attention condition* the Drive will report UNIT 
ATTENTION Sense Key, and then dljS&r h§ie Unit Attention 
condition for that Initiator. 

If a REQUEST SENSE command is received from an Initiator 
with a pending Unit Attention condition (before the 
Drive reports CHECK CONDITION), the Drive will discard 
any pending sense data, report UNIT ATTENTION Sense Key, 
and then clear the Unit Attention condition for that 
Initiator. 

If an INQUIRY command is received with a pending Unit 
Attention condition (before the Drive reports CHECK 
CONDITION status), the Drive will perform the INQUIRY 
command, report GOOD status, and will not clear the Unit 
Attention condition. If the INQUIRY command is received 
after the Drive has reported CHECK CONDITION for a 
pending Unit Attention condition, then the Unit 
Attention condition will be cleared and the Drive, 
performs the INQUIRY command. 
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3.5. SCSI-bus Conditions 

3.5.1. Attention (ATN) 

The ATTENTION condition allows an initiator to inform a 
Target that the Initiator has a message ready. The Drive, 
may get this message by performing a MESSAGE-OUT phase. 

The Initiator creates the ATTENTION condition by 
asserting ATN at any time except during the ARBITRATION 
or BUS FREE phases. 

The Initiator must assert the ATN signal before 
releasing ACK for the last byte transferred in a bus 
phase for the ATTENTION condition to be honored before 
urar.si tlo.ri to a new bus phase. An ATN asserted later 
might not be honored until a later bus phase and then 
may not result in the expected action. 

The Initiator must keep ATN asserted if more than one 
message byte is to be transferred. 

The Initiator may negate the ATN signal at any time 
except while the ACK signal is asserted during a MES¬ 
SAGE-OUT phase. Normally, the Initiator negates ATN 
while REQ is true and ACK is false during the last 
REQ/ACK handshake of the MESSAGE-OUT phase. 

If ATN occurs during a COMMAND phase, MESSAGE-OUT will 
occur after transfer of all Command Descriptor Block 
bytes has been completed. 

If ATN occurs during a DATA IN or OUT phase while 
transferring parameters of a: 

- INQUIRY 

- LOG SELECT 

- LOG SENSE 

- MODE SELECT 

- MODE SENSE 

- READ BLOCK LIMITS 

- READ POSITION 

- RECEIVE DIAGNOSTIC RESULTS 

- REQUEST SENSE 

or 

- SEND DIAGNOSTICS 

command, 

MESSAGE-OUT will occur after transfer of the complete 
Parameter List. 
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If ATN occurs during a DATA phase of a: 

- READ 

- READ BUFFER 

- VERIFY 

- WRITE 

or 

- WRITE BUFFER 

command, 

MESSAGE-OUT will occur after transfer of no more data 
than given by the Maximum Burst Size parameter in the 
Disconnect/Reconnect Page of the MODE SELECT command. 

If ATN occurs during a STATUS phase, MESSAGE-OUT will 

occur after the status byte has been acknowledged by the 
Initiator. 

If ATN occurs during a MESSAGE IN phase, MESSAGE-OUT 

will occur after the message byte has been acknowledged 
by the Initiator. 

If ATN occurs during a SELECTION phase and before the 

Initiator releases the BSY signal, MESSAGE-OUT will 
occur immediately after the SELECTION phase. 

If ATN occurs during a RESELECTION phase, MESSAGE-OUT 

will occur after the Drive has successfully sent it's 
IDENTIFY message for that RESELECTION phase. 


3.5.2. Reset 

The RESET condition is used to i turnedi ate’, y clear all 
SCSI .devices from the bus. This condition will take 
precedence over all other phases and conditions. 
Regardless of prior bus phase, the bus enters the bus 
free phase. Any SCSI device may create the reset 
condition by asserting the RST signal. 

The Drive will never create a RESET condition. 

The Drive is reset under the following conditions: 

■ At Power-on 

■ When RST is asserted by one of the devices on the 
SCSI-bus 

■ When a BUS DEVICE RESET message is sent to the drive 

■ When the Drive microcode (ucode) is updated 

■ Internal watchdog function detecting uncorrectable 
hardware or software errors 

The Drive only supports the SCSI Hard Reset option. 
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3.5.2.I. Hard Reset 

When the Drive detects a hard reset condition it will do 

the following: 

■ Release all SCSI-bus signals and go to BUS FREE. 

■ Clear all non-completed commands 

■ Release all SCSI-device reservations 

■ Return all SCSI device operating modes to their saved 
values (MODE SELECT) or default values (PREVENT/ALLOW 
MEDIUM REMOVAL). The non-savable Log Parameters will 
be cleared to zero. The savable Log Parameters will: 
remain unchanged, unless the Hard Reset is a result 
of a Power-up condition. In this case the savable Log 
Parameters will be initialized to their saved values. 

■ Position the media to BOM - if the drive has a 
cartridge inserted when the reset condition occurred. 

■ UNIT ATTENTION condition will be set for all 
Initiators (see Section 3.4. Unit Attention) 
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4.1. The Command Descriptor Block 

A request to the Drive is performed by sending a Command 
Descriptor Block. For some commands the request is 
accompanied by a list of parameters sent during the DATA- 
OUT phase. 

The Drive will support Group 0 and Group 1 commands [2], 
[3], [4], [7]. Group 0 commands have 6 bytes in the Command 
Descriptor' Slock. Group jcommands have 10 bytes ih the : 
Command Descriptor Bldtk. 

Examples of Six-Byte and Ten-Byte Command Descriptor Blocks 
are shown in the two following tables: 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 

01 

Logical Unit Number (LUN) | Parameters 

02 

Parameters 

03 

Parameters 

04 

Parameters 

05 

Control Byte 


Table 4—1: Typical Six-byte Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 

01 

Logical Unit Number (LUN) | Parameters 

02 

Parameters 

03 

Parameters 

04 

Parameters 

05 

Parameters 

06 

Parameters 

07 

Parameters 

08 

Parameters 

09 

Control Byte 


Table 4-2: Typical Ten-byte Command Descriptor Block 


Operation Code The Command Descriptor Block always has an operation 

code as the first byte of the command. See Section 4.4. 
for operation codes supported by the Drive. 
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LUN The Drive supports only one Logical Unit Number (LUN). 

This field should/must be set to zero in all Command 

Descriptor Blocks for the Drive. 

The Drive is a SCSI-1/2 compliant device. The Drive will 
ignore the LUN specified in the CDB if an IDENTIFY 

message was received. It is recommended that the LUN in 

the CDB be set to zero. See section 4.6.3. Commands 

Received Serially , LUN Not 0 for a description of the 
response to non-zero LUN values. 

Parameters See the specific commands for dec at led information on 

the various parameter bytes. 

Control Byte See Section 4.2. for details on the Command Control 

Byte. 


4.2. Command Control Byte 

The Control Byte is the last byte of every Command 
Descriptor Block. A typical Control Byte is shown below. 


i BYTE 1 

BIT 7 

6 

5 4 

3 

2 

1 

0 1 

| Last Byte \ 

X 

X 

|RESERVED 


| NACA | 

Flag 

Link | 


Table 4-3: The Command Control Byte 


X Bits 6 and 7 are ignored by the Drive. The only 

exception is the SPACE command which uses control byte 
bit 7 as its FAST option bit. 

RESERVED These bits MUST always be set to .zero. 

NACA The Normal ACA (NACA) bit must be set to zero. 

Link If the Link bit is set, an automatic link to the next 

command is made at a successful completion of the 
current command. The Drive first returns INTERMEDIATE 
status for the current command (instead of GOOD status), 
it then returns one of two linked command complete 
messages (as described under Flag below) before going 
directly to another Command Phase (there is no Bus Free 
phase in between commands). 

When the .Link bit and the IMMediate bit of a command 
(where applicable) are both set to one, the Drive 
returns CHECK CONDITION status. The Error Code is set to 
Invalid Fisiai In CDB. 

Flag The Flag bit is only meaningful when the Link bit is set 

to one. If both bits are set, a LINKED COMMAND COMPLETE, 
WITH FLAG message byte is sent after the INTERMEDIATE 
status byte. If only the Link bit is set, a LINKED 
COMMAND COMPLETE message byte is sent after the 
INTERMEDIATE status byte. 

If only the Flag bit is set (the Link bit is zero) , the 
Drive returns CHECK CONDITION status. The Error Code' i s 
set to Invalid Field In CDB. 
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4.3. Reserved Fields 

Reserved bits, fields, bytes and code values are set aside 
for future standardization. These bits, fields or bytes 
have to be set to zero. They are marked with the word 
RESERVED or the letter R in the Command Descriptor Blocks 
and Parameter Lists. If the Drive receives a reserved bit, 
field, byte that is not zero or receives a reserved code 
value, it will terminate the command with a CHECK CONDITION 
status. 

If the offending bit, field, byte or code is located in a 
Command Descriptor Block, then the whole Command Descriptor 
Block (6 or 10 bytes) will be transferred before the; 
command is termiiPated with CHECK CONDITION and the Error 
Code willi be set to Invalid field in CDB. 

If the offending bit, field, byte or code is located in a 
Parameter List, then the whole Parameter List will be 
transferred before the command is terminated with CHECK 
CONDITION and the Error Code will be set to Invalid ii|- 

PARAMETER LIST. 
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4.4. Command Set Summary 

The Tandberg SLR Product Line Tape Drives supports the SCSI 
commands listed in the f oX.l'pwing table. 


Description 

Group 

Media 

Type 

Operation Code 

ERASE 

M 

Yes 

M 

19h 

INQUIRY 



M 

12h 

LOAD/UNLOAD 

M 

Yes 

0 

IBh 

LOCATE 

N 

Yes 

0 

2Bh 

LOG SELECT 



0 

4Ch 

LOG SENSE 



0 

4Dh 

MODE SELECT 


2 

M 

15h 

MODE SENSE 



M 

1Ah 

PREVENT/ALLOW MEDIA REMOVAL 


Yes 

0 

1Eh 

READ 

R 

Yes 

M 

08 h 

READ BLOCK LIMITS 



M 

05h 

READ BUFFER 



0 

3Ch 

READ POSITION 

R 


0 

34h 

RECEIVE DIAGNOSTIC RESULTS 



0 

ICh 

RELEASE 



M 

17h 

REQUEST SENSE 



M 

03h 

RESERVE 



M 

16h 

REWIND 

M 

Yes 

M 

Olh 

SEND DIAGNOSTICS 


3 

M 

IDh 

SPACE 

N 

Yes 

M 

11 h 

TEST UNIT READY 



M 

00 h 

VERIFY 1 

R 

Yes 

0 

13h 

WRITE 

W 

Yes 

M 

OAh 

WRITE BUFFER 



0 

3Bh 

WRITE FILEMARKS 

W 

Yes 

M 

lOh 


Table 4-4: SCSI Command Set 


The Command Group is used to specify legal (and illegal) 
command sequences (see also Sect:on 4.5). 


1 Not supported by the Tandberg SLR7 and SLR140 

2 The MODE SELECT command is a media access command only ;the Device' 

Configuration Page with the CAP bit set to one or when the Medium 
Partition I’age(l) are included in the parameter list. 

3 When executing a Selftest 1, the SEND DIAGNOSTICS is not a media access 
command. When executing Selftest 2 the SEND DIAGNOSTICS is a media 
access command. 
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Group M 
Group R 


Group N 


Group W 


These are Move Type commands. 

These are Read Type commands. Data is read off the tape 
during command execution. 

These are Navigate Type commands. Data ;is read off the 
tape during command execution, but bs data transfer 
takes place on the SCSI-bus. 

These are Write Type commands. Data is written to the 
tape during command execution. 


All other commands These are Neutral commands. 


Commands marked with " Yes" in the Media g£>iurrin are called 
Media Access Commands. The Drive will terminate the command 
with CHECK CONDITION status if any media access command is 
issued with no cartridge loaded. A cartridge fcs; loaded when 
it is inserted and the Auto Load option is enabled or a 
LOAD/UNLOAD command has been executed with the Load bit set 
to one. 

The Command Type is defined by the SCSI-standards [2] [3] 

[7] like this: 

Type M These commands must be implemented by a sequential 

access device in order to meet the minimum requirements. 

TypeO These commands are optional for sequential devices. 
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4.5. Command Sequencing 

Usually the Initiator must issue a sequence: of SCSI 
commands to be able to have the Drive perform a certain 
operation. As a general rule any sequence of SCSI commands 
is legal. There are, however, a few exceptions. 

The tape and buffer system in the Drive can be in one of 4 
different normal modes. In addition there are some 
exception modes, "ho Drive changes modes before starting to 
execute certain commands. The Drive may enter one of the 
exception modes when a command has failed. The action taken 
by the Drive when a command is received depends on the 
current mode. For the discussion of modes the command set; 
is grouped into 5 different command groups according to 
command mode specified in Section 4.4. 


4.5.1. Normal Modes 

There are 4 different normal modes. The default mode after 
power-up or reset $s ! always MOVE*, The Drive also enters 
MOVE mode when a new cartridge is inserted. 

MOVE The Drive attempts to enter the MOVE mode when a command 

from the move-group has been received. In this mode the 
data buffer is not used. 

READ The Drive attempts to enter the READ mode when a command 

from the read-group has been received. The data buffer 
system is set up to transfer data and tapemarks from the 
tape to the SCSI-bus. 

NAVIGATE The Drive attempts to enter the® NAVIGATE mode when a 

command from the navigate-group has been received. The 
data buffer system is set up to transfer data and 
ftapemarks from the tape. 

WRITE The Drive attempts to enter the WRITE mode when a 

command from tiift. write-group has been received. The data 
buffer system is set up to transfer data (WRITE 
commands) or tapemarks (WRITE FILEMARKS commands) from 
the SCSI-bus to the tape. 

The action taken by the Drive when a command is received 
depends on the current mode. Commands from one group can 
always follow a command from t:3se same group with no special 
action taken. Note also that neutral-group commands can be 
inserted into any sequence of commands as they do not 
change the Drive's mode. When a command from one group 
follows a command from another group Drive usually 

takes special action. In a few cases going from one group 
to another is not allowed. The command from the new group 
is then not executed at all. Instead it is just terminated 
with CHECK CONDITION. 

The following table; shows the actions taken by the Drive 
when a command from a certain group is recei ved 'p£>. the 
different normal modes: 
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Current Mode 

Next Command 

Actions 

MOVE 

move-group 

No action. The move-group command is executed. 

read-group 

The buffer system is re-initialized (all buffered data is lost). The 

Drive then calibrates the head position. The Density Code is 
updated. The read-group command is executed. 

navigate-group 

The buffer system is re-initialized (all buffered data is lost). The 

Drive then calibrates the head position. The Density Code is 
updated. The navigate-group command is executed. 

write-group 

The Drive waits until the cartridge type is known. If the cartridge type 
is suited for the selected tape format (Density Code) the buffer 
system is re-initialized (all buffered data is lost). If the tape format 
requires so the Drive then seeks the tape edge and writes the tape 
reference burst. The Density Code is updated. The write-group 
command is executed. 

READ 

move-group 

The Drive stops any read-ahead operation. The buffer system is re¬ 
initialized (all read-ahead data is lost). The move-group command is 
then executed. 

read-group 

No action. The read-group command is executed. 

navigate-group 

The Drive just enters NAVIGATE mode. The navigate-group 
command is executed. 

write-group 

Since overwrite is illegal, the Drive will check if the tape is logically 
positioned at end-of-data (EOD). If the tape is not at EOD then the 
write-group command is terminated immediately with CHECK 
CONDITION status and the Error Code is set to Write append 
error (Write After Read). The Drive continues to be in READ mode. 

If the tape is at EOD, or if overwrite is legal, the write-group com¬ 
mand is executed. New data will be appended, beginning from the 
current position. 

NAVIGATE 

move-group 

The Drive stops any read-ahead operation. The buffer system is re¬ 
initialized (all read-ahead data is lost). The move-group command is 
then executed. 

read-group 

The Drive just enters READ mode. The read-group command is 
executed. 

navigate-group 

No action. The navigate-group command is executed. 

write-group 

The Drive will check if the tape is logically positioned at end-of-data 
(Logical End Of Partition). If the tape is at EOD then the write-group 
command is executed. This will append new data after the last writ¬ 
ten block on the tape. If the tape is not at EOD then the write-group 
command is terminated immediately with CHECK CONDITION 
status and the Error Code is set to Write append error (Write After 
Read). The Drive continues to be in NAVIGATE mode. 


Table 4-5: Normal Mode Actions 


(to be continued...) 
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Current Mode 

Next Command 

Actions 

WRITE 

move-group 

Data and tapemarks remaining in the data buffer are written to the 
tape. If this operation is successful the Drive enters the MOVE 
mode. The move- group command is executed. 


read-group 

The Drive terminates the read-group command immediately with 
CHECK CONDITION status. The Error Code is set to either End-of- 
data detected or End-of-data detected after LEW depending on 
whether the tape is positioned before or after LEW. The Drive 
continues to be in WRITE mode. 


navigate-group 

If the navigate-group command is a SPACE forward command, the 
Drive terminates the command immediately with CHECK 

CONDITION status. The Error Code is set to either End-of-data 
detected or End-of-data detected after LEW depending on 
whether the tape is positioned before or after LEW. The Drive 
continues to be in WRITE mode. In other cases the Drive enters 
NAVIGATE mode and the navigate-group command is executed. 


write-group 

A test is made to see if the current Density Code (tape format) has 
changed. The write-group command is executed if the tape format 
has not changed. 


Table 4-5: Normal Mode Actions 
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4.6. Multiple Connections 

4 . 6.1. Background 

While the SCSI-bus is iti the BUS FREE state, any Initiator 
may attempt a connection to t||% Drive. In most cases this 
will happen when the Drive has completed execution of some 
previous command (a STATUS byte and a COMMAND COMPLETED 
message has been sent) . As soon as the SCSI-bus becomes 
free, an initiator may aga|J§:,. select the Drive. The Drive- 
will respond to the selection and a new command may be 
transferred and later executed by the Drive. This is the 
usual scenario where commands are executed in a serial 
manner. The connecting Initiators may be the same or 
different "Tjiifcjlators. 

If allowed, fcfffea Drive may disconnect from the current 
Initiator during command execution. The Drive reconnects 
automatically at a later stage, but this will temporarily 
leave the SCSI-bus in the BUS FREE state, even if the 
current command has not completed its execution. During 
these periods of BUS FREE phases, any Initiator (including 
the original), may seize the opportunity to select the 
Drive. In a multiple-initiator system, one Initiator may 
not even know that another Initiator already has 
established a connection to the Drive. When the Drive is 
logically connected to two Initiators at the same time (or 
the same Initiator twice), a concurrent command situation 
exists. 

Regardless of whether a concurrent command situation exists 
or not, the different (or same) Initiator may connect to 
the same or different LUNs within -firive. Even if tJie.- 

Drive only has a sjUfig’. o LUN (LUN 0 (zero) ) , attempts may be 
made to connect to other LUNs. 
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We have the following combinations of Initiator Ids, LUNs 
and concurrent/serial command execution: 


Serial/Concurrent 

Connecting Initiator 

Specified LUN 

See Section 

Serial Commands 

Any Initiator 

0 

4.6.2 

Other than 0 

4.6.3 

Concurrent Command 

Same as original Initiator 

0 

4.6.4 

Other than 0 

4.6.5 

Different Initiator 

0 

4.6.6 

Other than 0 

4.6.5 


Table 4-6: Connections, LUN and Initiator ID Combinations 


IitatDijD = 6 SCSIBus Drve,D=0 



Figure 4-1: Connections, Some Examples 


4.6.2. Commands Received Serially, LUN Is 0 

When the drive is not engaged in any command execution an 
initiator may select the Drive. The Drive will respond t 
the selection, the Initiator may send a new command, whic 
later will be executed by the Drive, 
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4.6.3. Commands Received Serially, LUN Not 0 

The Drive responds to the selection and a new command may 
be transferred. If the command is an, INQUIRY or REQUEST 
SENSE command it will be executed. The parameter data 
returned will however reflect ail Unsupported LUN condition 
(see the INQUIRY and REQUEST SENSE command sections for 
details). All other commands will be terminated immediately 
with CHECK CONDITION status. The error code generated will 
be Unsupported LUN. 


4.6.4. Concurrent Command, Same Initiator, LUN Is 0 

The Drive will respond to the selection. If the Initiator 
does not send an ABORT or a BUS DEVICE RESET message during 
the same MESSAGE OUT phase as the IDENTIFY message, and 
Incorrect Initiator Connection condition exists [2], [5]. 

When the Drive detects an Incorrect Initiator Connection 
the Drive aborts the command already executing (the 
bf®^Lnal command that disconnected) and terminates tile, 
current command with CHECK CONDITION status. The error code 
generated will be Overlapped commands attempted. 


4.6.5. Concurrent Command, Any Initiator, LUN Not 0 

The Urive responds to the selection and a new command may 
be transferred. If the command is ah INQUIRY or REQUEST 
SENSE command it will be executed. The parameter data 
returned will however reflect an Unsupported LUN condition 
(see the INQUIRY and REQUEST SENSE command sections for 
details). All other commands will be terminated immediately 
with CHECK CONDITION status. The error code generated will 
be Unsupported LUN. 


4.6.6. Concurrent Command, Different Initiator, LUN Is 0 

The Drive will respond to the selection and the Initiator 
may send a new command <$)■£■ the command is one of the 
following commands, 

■ INQUIRY, 

■ REQUEST SENSE, 

■ TEST UNIT READY, 

it will be executed as normaljlf (concurrently with the 
command already executing. ,dLa, ffS Stive) • Aljlfcthex commands 
are tefm.i natcd with a BUSY status. 
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5 . Status Bytes 

A status byte will be sent from tb# Drive to the 
Initiator during the STATUS phase at the termination of 
each command unless the command is cleared by an ABORT 
message, by a BUS DEVICE RESET message or a SCSI-bus 
reset condition, 

The Drive supports the Status Bytes shown in the table 
below: 


Status Byte Name 

Hex Code 

BUSY STATUS 

08 

CHECK CONDITION STATUS 

02 

GOOD STATUS 

00 

INTERMEDIATE STATUS 

10 

RESERVATION CONFLICT STATUS 

18 


Table 5-1: The Status Set 


BUSY Status The command can be accepted, but it can not be executed 

because the Drive is busy. 

Three different BUSY situations may occur: 

1) The drive is already executing a command from another 
•jni ri aror and the new command can't be executed in 
parallel. 

2) The Drive is executing an Immediate-type command 
(from any initiator) and the BSYI-option is turned on 
(please refer to the 3SYT-b.it In the Miscellaneous 
Parameters Page of the MODE SELECT command). This 
condition will prevail until the Immediate-type 
command has completed its execution (or the BSYI- 
option is turned off). 

3) The drive is occupied by a drive-initiated 
preparation activity (as e.g. Autoload) and the BSYA- 
option is turned On (please refer to the BSYA-bit in 
the Miscellaneous Parameters Page of the MODE SELECT 
command). This condition will prevail until the 
drive-initiated activity has completed (or the BSYA- 
option is turned off). 


CHECK CONDITION An abnormal condition has occurred. The Initiator should 

Status issue a REQUEST SENSE command to get further 

information. 


GOOD Status 


The requested operation (the last command) was completed 
successfully. 


INTERMEDIATE This status is sent after a successfully completed 

Status command in a series of linked commands. 


RESERVATION The status is sent to an Initiator that attempts to 

CONFLICT Status access the Drive when it is reserved for another 

Initiator-. 
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6 . Message System 

The message system allows communication between an 
Initiator and the Drive for the purpose of physical path 
management. The physical path may be broken and 
reestablished several times during the execution of a 
SCSI command if the initiator has granted the Drive the 
privilege of disconnection. 

The first message sent by the Initiator after the 
SELECTION phase has to be either the IDENTIFY, ABORT 
TASK SET or TARGET RESET message. The IDENTIFY message 
may be immediately followed by other messages. The 
IDENTIFY jnessage establishes the physical path for a 
particular logical unit specified by the Initiator. 
Since the Drive has only one logical unit, the specified 
logical unit number should always be zero. The IDENTIFY 
message may also grant the Drive disconnection 
privilege^ijf the Drive is allowed to disconnect, it may 
do so by transferring a DISCONNECT message and then 
release the SCSI-bus (by entering the BUS FREE phase). 

The Drive will always at some later stage reestablish 
the physical path by reselecting the Initiator. After 
the RESELECTION phase, the Drive's first message will be 
IDENTIFY. This allows the physical path tp be 
reestablished for the Drive's specified logical unit 
number. 

Whenever a physical path to an Initiator that is 
utilizing disconnection and reconnectioiidjis established/ 
the Initiator must ensure that the active pointers of 
the physical path are equal to the saved pointers: for 
that particular logical unit number (an implied restore 
operation should occur as a result of a reselection). 

When tfee. Drive has completed ttid' execution of a SCSI 
command (successfully or hot) it will signal ttie 
Initiator that l^Vlis about to break the physical path 
for good (for this selection sequence) by transferring a 
TASK COMPLETE message. The Drive will then enter the BUS 
FREE phase. 
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TASK COMPLETE 


DISCONNECT 

EXTENDED 

MESSAGE 

IDENTIFY 

LINKED COMMAND 
COMPLETE 


LINKED COMMAND 
COMPLETE W/FLAG 


6.1. Message In 

The supports the Message-In Bytes shown in the 

table below: 


Message Name 

Input/Output 

Hex Code 

TASK COMPLETE 

1 

00 

DISCONNECT 

1 

04 

EXTENDED MESSAGE 

I/O 

01 

IDENTIFY 

I/O 

80+ 

IGNORE WIDE RESIDUE 

1 

23 

LINKED COMMAND COMPLETE 

1 

0A 

LINKED COMMAND COMPLETE W/FLAG 

1 

0B 

MESSAGE REJECT 

I/O 

07 

RESTORE POINTERS 

1 

03 

SAVE DATA POINTER 

1 

02 


Table 6-1: The Message-In Set 


This message will be sent from the Drive to the 

Initiator to indicate that the execution of a command 
has terminated. Valid Status will;, have been sent. This 
message will always be sent next to a BUSY, CHECK 

CONDITION, GOOD or RESERVATION CONFLICT status byte. 
After successfully sending this message, the Drive wilfe 
enter the BUS FREE phase. 

This message will be sent from the Drive to the 

Initiator to inform the Initiator that the U'rivS is 

about to disconnect. This message is usually sent second 
to the SAVE DATA POINTER message. After successfully 
sending this message, the Drive will enter the BUS FREE 
phase. 

This message is sent by the Drive to the Initiator as 
the first byte of a multiple byte message. See Section 
6.3 for a description of the extended messages. 

IDENTIFY will be sent from the Drive to the Initiator 
immediately after a reconnect (this will be an IDENTIFY 
with LUN equal to the LUN in the incoming IDENTIFY 
message (sent during a message-out phase) and with the 
disconnect privilege bit set to zero, typically code 
80h. 

This message will be sent from the Drive to the 
Initiator to indicate that the execution of a linked 
command (without the FLAG bit set) has completed. This 
message will always be sent next to INTERMEDIATE status. 

This message will be sent from the Drive to the 
Initiator to indicate that the execution of a linked 
command (with "tita- FLAG bit set) has completed. This 
message wi11 always be sent next to INTERMEDIATE status. 
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MESSAGE REJECT 


RESTORE 

POINTERS 


SAVE DATA 
POINTER 


IGNORE WIDE 
RESIDUE 


ABORT TASK SET 


TARGET RESET 


EXTENDED 

MESSAGE 


The Drive sends a MESSAGE REJECT message to the 
Initiator if it receives a message other then the 
messages listed in the message out table shown below 
(table 6-2). The Drive also sends a MESSAGE REJECT 
message to the Initiator if it receives a MESSAGE REJECT 
message follow: ng phases other than a MESSAGE-IN phase,. 

This message will be sent by the Drive to the Initiator 
before the Drive attempts a retransfer of Data or a 
Status Byte. 

This message will be sent by the Drive to the Initiator 
before sending the DISCONNECT message to inform the 
Initiator that a pointer save operation is advised. 

This two-byte message will be sent by the Drive to the 
Initiator to indicate that the number of valid data 
bytes sent during the last REQ/ACK handshake of a DATA 
IN phase is less than the negotiated transfer width. The 
message will be sent immediately following the DATA IN 
phase. The second byte of the message contains the 
number of invalid data bytes transferred, and be 
set to Olh. 


6.2. Message Out 

The Drive supports the Message-Out Bytes shown in the 
table; below: 


Message Name 

Input/Output 

Hex Code 

ABORT TASK SET 

0 

06 

TARGET RESET 

0 

OC 

EXTENDED MESSAGE 

I/O 

01 

IDENTIFY 

I/O 

80+ 

INITIATOR DETECTED ERROR 

0 

05 

MESSAGE PARITY ERROR 

0 

09 

MESSAGE REJECT 

I/O 

07 

NO OPERATION 

0 

08 


Table 6-2: The Message-Out Set 


Abort the current operation. The Drive goes to the BUS 
FREE phase. No Status or ending Message will be sent 
(see section 6.5 for details on the ABORT TASK SET 
message handling). 

Abort the current operation. The Drive goes to the BUS 
FREE phase. No Status or ending Message will be sent. 
Possible data in the data buffer will neither be 
transferred to the Initiator nor written to the tape. 
Possible pending error conditions w: 1.1 be cleared and 
reservations are re.l eased. This message results in a 
hard reset, ref. section 3.5.2. 

This message is sent by the Initiator to the Drive as 
the first byte of a multiple byte message. See Section 
6.3 for a description of the extended messages. 


6-3 


Tandberg SLR Product Line SCSI Functional Specifications 






Tandberg Data 


Message System 


IDENTIFY The IDENTIFY message (see the table below) is sent by 

the Initiator to the Drive to establish an I T L nexus. 
It may also grant the privilege of disconnecting. 


| BIT 7 

6 

5 

4 

3 

2 

1 0 1 

i idfy 

| DscP | 



LUN 


_1 


Table 6-3: The IDENTIFY Message 


Idfy The Identify bit is always set in the IDENTIFY 

message. 

DscP A Di sconnect Privilege bit of o.ne specifies 
that the Initiator has granted the Drive ttte 
privilege of d:sconnecting. A DscP-bit of Zero 
means that the Drive will not disconnect. 

LUN The Logical Unit Number field should be set to 

zero because the D3?rve supports on] y Logical 
Unit 0. 


INITIATOR The Initiator may send this message to the Drive to 

□EJECTED ERROR inform that an error has been detected in the Initiator* 

The source of the error may .either be related to 
previous activities on the bus or may be internal to the 
initiator and unrelated to any previous activities on 
the bus. The drive generally responds to an INITIATOR 
DETECTED ERROR message by retrying the last phase, (i.e. 
by first going back to the previous phase and then by 
transferring the same information once more). See 
section 7.5 for details about how the drive responds to 
an INITIATOR DETECTED ERROR message received after a 
Status- or Data In phase. 


MESSAGE PARITY The Ih.it: ator may send this message to the Drive to 

ERROR inform that the last transferred message had a parity 

error. If the previous phase was a MESSAGE IN, the Drive 
will go back to the MESSAGE IN phase and the previous 
Message byte will be transferred once more. If a MESSAGE 
PARITY ERROR message is received when no message in has 
been sent, the Drive goes to the BUS FREE phase. 


MESSAGE REJECT The IniHgiator may send this message to the Drive to 
indicate that the last message transferred from the 
Drive was inappropriate or not implemented (see also 
section 6.4). 


NO OPERATION This message will simply be ignored. 
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6.3. Extended Message 

A value of one (Olh) of the first byte of a message 
indicates the beginning of a multiple-byte extended 
message. The minimum number of bytes sent for an 
extended message is three. The extended message format 
is shown in the table below. 


Byte 

Value 

Description 

0 

Olh 

Extended Message 

1 

n 

Extended Message Length 

2 

y 

Extended Message Code 

3 - n+1 

x 

Extended Message Arguments 


Table 6-4: Extended Message Format 


The extended message length specifies the length in 
bytes of >Sh;e extended message code plus the extended 
message arguments to follow. Therefore, the total length 
of the message is equal to the extended message length 
plus two. A value of zero for the extended message 
length indicates 256 bytes to follow. 

ffce extended messages supported by the are shown in the 
table below. The extended messages are described in 
detail in Sections 6.3.1 and 6.3.2. 


Extended Message Code | Description 


Olh 

Synchronous Data Transfer Request 

03h 

Wide Data Transfer Request 


Table 6-5: Supported Extended Message Codes 


To comply with the ANSI standard [2] and [5], Wide Data 
Transfer must be negotiated prior to negotiating 
Synchronous Data Transfer . If a Synchronous Data 
Transfer agreement is in effect; it will be reset to 
asynchronous mode if the Wide Data Transfer Request is 
accepted. 

If a parity error is detected during a MESSAGE-OUT phase 
the Drive will consume all the remaining bytes in the 
message and ask for a re-transfer of the whole message. 

If a parity error is detected during a MESSAGE-IN phase 
•safe Initiator may: Aignafc. a parity error by transferring 
a MESSAGE PARITY message back to the Drive. The Drive 
responds by transferring the whole message once more. 
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6.3.1. Wide Data Transfer Request 

The Wide Data Transfer Request (WDTR) message exchange 
establishes an agreement between the Iriit:ator and thfe 
Drive; on the width of the data path to be used for DATA 
phase transfers between the two devices. The agreement 
applies to DATA IN and DATA OUT phases only. All other 
information phases will use an eight-bit data path. 

A WDTR message exchange is initiated by the Initiator 
whenever a previously arranged transfer width agreement 
may have become invalid, or whenever ib'.tUS*' ‘appropriate, 
to negotiate a new transfer width agreement. Re¬ 
negotiation at every selection is not recommended, since 
a significant performance impact is likely. 

The agreement becomes invalid after a reset condition. 

The Initiator sets its transfer width to the maximum 
data path width it elects to accommodate. If the Drive 
can also accommodate this transfer width, it returns the 
same value in, .its WDTR message. If it requires a smaller 
transfer width, it substitutes the smaller value in its 
WDTR message. The successful completion Of an exchange,; 
of WDTR messages implies an agreement as follows: 


WDTR Response: Implied agreement: 

1) Non-zero transfer width Each device transmits and receives data with the specified transfer width. 

2) Transfer width equal to zero Eight-bit data transfer 

3) MESSAGE REJECT message Eight-bit data transfer 


If the initiator recognizes that negotiation is 
required, it asserts the ATN signal and sends a WDTR 
message to begin the negotiating process. After 
successfully completing the MESSAGE OUT phase, the Drive, 
responds with the proper WDTR message. If an abnormal 
condition prevents the Drive from returning an 
appropriate response, both devices shall go to eight-bit 
data transfer mode for data transfers between the two 
devices. 

Following Drive response (1) above, the implied 
agreement for wide data transfers is considered to be 
negated if the initiator asserts ATN and the first, 
message out is either MESSAGE PARITY ERROR or MESSAGE 
REJECT. In this case, both devices shall go zo eight-bit 
data transfer mode for data transfers between the two 
devices. For the MESSAGE PARITY ERROR case, the implied 
agreement shall be reinstated if a re-transmittal of the 
second of the pair of messages is successfully 
accomplished. After a specific number of retry attempts, 
if the Drive receives a MESSAGE PARITY ERROR message, it 
will terminate the retry activity, and both devices 
shall go to eight-bit data transfer mode for data 
transfers between the two devices. The number of retry 
attempts is specified in the Bus Parity Error Retries 
field in the Miscellaneous Page of the Mode Select 
command. Please refer to section .14.3.9 for further 
details. 

The implied transfer width agreement shall remain in 
effect until a TARGET RESET message is received, until a 
hard reset condition occurs, or until the Initiator 
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elects to modify the agreement. The default data 
transfer width is eight-bit data transfer mode. 
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The Wide Data Transfer Request Message has the following 
format: 


Byte 

Value 

Description 

0 

01 h 

Extended Message 

1 

02h 

Extended Message Length 

2 

03h 

Wide Data Transfer Request Code 

3 

m 

Transfer Width Exponent 


Table 6-6: Wide Data Transfer Request 


Transfer Width Valid transfer widths are 8 bits (m=00h) and 16 bits 

Exponent (m=01h). 


6.3.2. Synchronous Data Transfer Request Message 

Synchronous Data Transfer Request (SDTR) message 
exchange can be initiated by the Initiator to change the 
data transfer agreement. The default data transfer mode 
is asynchronous data transfer mode. 

AnvLSJSf&’ialfc6r may initiate an SDTR message whenever it is 
appropriate to negotiate a new data transfer agreement 
(either synchronous or asynchronous) . The Drive will 
never respond to an SDTR message with a MESSAGE REJECT 
message. Re-negotiation at every selection is not re¬ 
commended, since a significant performance impact is 
likely. 

The Synchronous Data Transfer Request Message has the 
following format: 


Byte 

Value 

Description 

0 

Olh 

Extended Message 

1 

03h 

Extended Message Length 

2 

Olh 

Synchronous Data Transfer Request Code 

3 

m 

Transfer Period (multiples of 4 ns) 

4 

X 

REQ/ACK Offset 


Table 6-7: Synchronous Data Transfer Request 
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Transfer Period The Transfer Period is the minimum time allowed between 

leading edges of successive REQ pulses and of successive 
ACK pulses, set by the device specifications for 
successful reception of data. 

The minimum transfer period is 50 nanoseconds, m = OCh 
(12). The maximum transfer period is 544 nano seconds, m 
= 88h (136). 

When a synchronous data transfer period of less than .200 
ns is negotiated, " fast synchronous data transfer" is 
used. This will result ift different values for some 
SCSI-bus Timing Values, see [2] and [5]. 

When a synchronous data transfer period of less than 100 
ns is negotiated. Ultra SCSI (Fast-20) data transfer is 
used. This will pesult 1ft different values for some 
SCSI-bus Timing Values, see: £18] . 

REQ/ACK Offset The REQ/ACK Offset is the maximum number of REQ pulses 

allowed to be outstanding before the corresponding ACK 
pulse is received at the Drive. The Value''a.S limited by 
the size of fUe device's reception buffer. A REQ/ACK 
off- set of zero indicates asynchronous data transfer 
mode. The maximum REQ/ACK offset of the Drive is 15. 

default transfer mode is entered at power on, after 
a TARGET RESET message or a hard, reset condition. 

The Initiator sets its values to permit it to receive 
data successfully. If the Drive can also receive data 
successfully with these values (or smaller transfer 
periods or larger REQ/ACK offsets or both) returns 

tlie same values in its SDTR message. If it requires a 
larger transfer period, a smaller REQ/ACK offset, or 
both in order to receive data successfully, it 
substitutes values in its SDTR message as required, 
returning unchanged any value not required to be 
changed. 

The successful comp]etioh of an exchange of SDTR 
messages implies an agreement as follows: 

Responding Device SDTR response: Implied Agreement: 

1) Non-zero REQ/ACK offset Each device transmits data with a transfer period equal to or 

greater than and a REQ/ACK offset equal to or less than the 
values received in the other device's SDTR message. 

2) REQ/ACK offset equal to zero Asynchronous transfer 

3) MESSAGE REJECT message Asynchronous transfer 


If the initiator recognizes that) negotiation is 
requited/ it asserts fctie ATN signal and sends a SDTR 
message to begin the negotiating process. After 
successfully completing the MESSAGE OUT phase, the Drive, 
will respond with the proper SDTR message. If an 
abnormal condition prevents the Drive from returning an 
appropriate response, both devices shall go to 
asynchronous data transfer mode for data transfers 
between the two devices. 
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Following Drive response (1) above, the implied 
agreement for synchronous operation is considered to be 
negated if the initiator asserts the ATN signal and the 
first message out is eithif MESSAGE PARITY ERROR or 
MESSAGE REJECT. In this case, both devices shall go to 
asynchronous data transfer mode for data, transfers 
between the two devices. For the MESSAGE PARITY ERROR 
case, the implied agreement shall be reinstated if a re¬ 
transmittal of the second of fljfe pair of messages is 
successfully accomplished. After a specific number of 
retry attempts, if the Drive reqddves a MESSAGE PARITY 
ERROR message, it will terminate the retry activity, and 
both devices shall go to asynchronous data transfer mode 
for data transfers between the two devices. The number 
of retry attempts is specified in the Bus Parity Error 
Retries field in the Miscellaneous Page of the Mode 
Select command. Please refer £.© section 14.3.9 for 
further details. 

The implied synchronous agreement shall remain in effect 
until a TARGET RESET message is receipted, until a hard 
reset condition occurs, or until the Initiator elects to 
modify the agreement. 
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6.4. Message Reject Message Handling 

This section specifies the use of the MESSAGE REJECT 
message in both message-in and message-out phases. 

6.4.1. Message-In Phase 

The drive sends a MESSAGE REJECT message in the 
following instances: 

■ When an unsupported message has been received from 
the Initiator. Supported messages are shown in table 
6-2. 

■ When a MESSAGE REJECT message has been received after 
a phase that was not a message-in phase. 

6.4.2. Message-Out Phase 

If, after a MESSAGE-IN phase, the Initiator asserts ATN 
and transfers a REJECT message, the Drive will react as 
shown in the table below: 


Last Message-In 

Action Taken 

DISCONNECT 

The Drive will not disconnect any more until an IDENTIFY message with the 
Disconnect Privilege bit set to one is received. 

IDENTIFY 

The current command is terminated and the drive goes to BUS FREE. 

IGNORE WIDE RESIDUE 

The reject is ignored and the current command continues execution. 

LINKED COMMAND 
COMPLETE 

The current command is terminated and the drive goes to BUS FREE. 

LINKED COMMAND 
COMPLETE W/FLAG 

The current command is terminated and the drive goes to BUS FREE. 

MESSAGE REJECT 

The reject is ignored and the current command continues execution. 

SAVE DATA POINTER 

Same as for a DISCONNECT message. 

SYNCHRONOUS DATA 
TRANSFER REQUEST 

The Drive goes back to asynchronous data transfer. 

TASK COMPLETE 

Ignore the REJECT message (the drive goes to BUS FREE). 

WIDE DATA TRANSFER 
REQUEST 

The Drive goes back to 8-bit data transfer. 


Table 6-8: Response to MESSAGE REJECT 


If the MESSAGE REJECT message is sent following phases 
other than MESSAGE-IN, the Drive will respond by sending 
a MESSAGE REJECT message. 
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6.5. Abort Message Handling 

If the Initiator transfers an ABORT TASK SET message 
duCihg fc|ie MESSAGE :lN phase, the Drive wilgj^immediately 
go to the BUS FREE phase. No Status or ending Message 
will be sent. The Drive will remain in its current state 
(MODE settings and current tape position must be kept). 

When .Receiving a new command, the Drive will be able to 
continue where that last aborted command left off. 

See Section 4.6. Multiple Connections for a description 
of ABORT TASK SET in overlapped command situations. 

See also section 3.5.1. Attention (ATN) for details on 
ATN signal handling. The following is true for all 
commands: 

■ If the ABORT TASK SET message is transferred before 
the Drive enters the Command phase, then the Drive 
will just go to the BUS FREE phase, effectively 
ignoring the whole selection. 

■ If the ABORT TASK SET message is transferred 
immediately after the Command phase (ATN must be 
asserted during command transfer), then the Drive 
will just go to the BUS FREE phase, effectively 
ignoring the whole command. This is true even if the 
Drive detects errors in the command block (like Bus 
Parity Error). 

■ If the ABORT TASK SET message is transferred 
immediately after the Status phase the command will' 
have been executed and the Drive will go to the BUS 
FREE phase 

The table on the following page describes ABORT TASK 
SET- for dtl commands when the ABORT TASK SET-message is 
transferred at any later stage in the phase sequencing. 
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Command 

Action | 

ERASE 

LOAD/UNLOAD 

REWIND 

These commands continue to execute as if executed in Immedi¬ 
ate (or buffered) mode. 

WRITE FILEMARK 

When the WRITE FILEMARK command is aborted after 
disconnection, it has already been executed. 

INQUIRY 

LOG SENSE 

MODE SENSE 

READ BLOCK LIMITS 

READ POSITION 

REQUEST BLOCK ADDRESS 

REQUEST SENSE 

© If the ABORT TASK SET message is received before the 
parameter data is transferred, transfer is suppressed. 

© Note that for the REQUEST SENSE command the parameter 
data is usually lost. The other commands may be executed again 
to get the parameter data once more. 

MODE SELECT 

The actual mode selection will not be performed if the command 
is aborted immediately after the parameter data transfer (ATN 
must be asserted during the data transfer). If the command is 
aborted in any later phase, the mode selection will, however, 
already have been performed. 

PREVENT/ALLOW MEDIA REMOVAL 
RELEASE 

RESERVE 

TEST UNIT READY 

These commands will be executed (the ABORT TASK SET came 
too late). 

READ 

If the command is aborted immediately after a data transfer (ATN 
must be asserted during the data transfer), the next Read opera¬ 
tion will start on the following block. The Initiator may request 
sense information (Block Counter) to check the actual number of 
blocks read. 

READ BUFFER 

This command will be aborted after the last data transfer. The 
command may be issued again to retransfer the last 
transferred data and also the data not transferred when the 
command was aborted. 

LOCATE 

The actual seek operation will not be performed if the command is 
aborted immediately after the parameter data transfer (ATN must 
be asserted during the data transfer). 

If the command is aborted in any later phase, the seek operation 
will execute as if the command was executed in immediate mode. 

SEND DIAGNOSTICS 

The actual diagnostic operation will not be performed if the com¬ 
mand is aborted immediately after the parameter data transfer 
(ATN must be asserted during the data transfer). If the command 
is aborted later, the diagnostic operation has, however, already 
been performed. 

SPACE 

The space operation will be terminated immediately. Note how¬ 
ever, that if the Drive does not disconnect and ATN is asserted 
some time after the command phase, the complete space opera¬ 
tion will usually have completed before the Drive tests the ATN 
line (the Drive tests for ATN only when changing bus phases). 

The Initiator may request sense information (Block Counter) to 
check the actual number of spaced blocks. 

VERIFY (Not supported by SLR7 and 
SLR140) 

If the command is aborted immediately after a data transfer (ATN 
must be asserted during the data transfer), the next Compare 
operation will start on the following block. The Initiator may re¬ 
quest sense information (Block Counter) to check the actual num¬ 
ber of compared blocks. 

WRITE 

If the command is aborted immediately after a data transfer (ATN 
must be asserted during the data transfer), data in the last trans¬ 
fer will not be written on tape. If the last block continues over sev¬ 
eral transfers, then this complete block will not be written on tape. 

WRITE BUFFER 

This command will be aborted after the last data transfer. The 
transferred data has already been written into the data buffer. 


Table 6-9: ABORT TASK SET Message Handling 
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6.6. Unexpected Bus Free 

An unexpected bus free occurs when the Initiator detects 
a BUS FREE condition any time ’pfe Initiator does not 
expect a BUS FREE condition. The drive uses an 
unexpected bus free to inform the Initiator of a 
protocol error. The Drive terminates the current command 
before going to the BUS FREE phase. 

The Drive uses an unexpected bus free Alt the following 
cases: 

■ When the first message sent by the Initiator after a 
successful selection is not an IDENTIFY, ABORT TASK 
SET or TARGET RESET message. 

■ When a MESSAGE PARITY ERROR message has been received 
and the previous phase was not a message-in phase. 

■ When a second IDENTIFY message with a LUN field value 
different from the value in the initial IDENTIFY 
message has been received in the same connection. 

■ When the Initiator rejects the IDENTIFY message sent 
by the Drive during a reconnection. 

■ When a LINKED COMMAND COMPLETE or a LINKED COMMAND 
COMPLETE W/FLAG message has been rejected. 

■ When a RESTORE POINTER message has been rejected. 

■ When a fatal internal error has been detected. 
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7.1. Error Codes 

When an error condition is detected in the Drive, this 
error condition will result in generation of an internal 
Error Code. The different Error Codes have been given 
descriptive names. When generating Sense Data the Error 
Code will be used to generate all other sense related 
codes, keys and bits (the FMK, EOM and ILI bits, the 
Sense Key and the Additional Sense Code and Additional 
Sense Code Qualifier). 

The table on the following pages maps Error Codes to 
various error indicators found in the REQUEST SENSE Data 
List and is used in the following way: 

How to interpret the If you, for example, seek information about a " Filemark 

Error Code Table Detected" -error, look it up in the alphabetical 

" Name" -column. The other columns shows the sense data 
generated for this error condition. For more details 
about the " SK" = " Sense Key" and " AS/AQ" = 
" Additional Sense Code and Qualifier" -columns, see 
Sections 23.4 and 23.5 (under the Request Sense 
command). Section 23.5 has the error code table sorted 
on AS/AQ. 



The Sense Key (SK) will be set to Oh. The Additional 
Sense Code will be set to OOh and the Additional Sense 
Code Qualifier will be set to Olh. 
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Error code table sorted by name. 

The same table sorted by AS/AQ code is located in Section 23.5. 


Name 

AS 

AQ 

SK 

FMK 

EOM 

ILI 


Beginning-of-partition/medium detected 

OOh 

04h 

Oh 


■ 


5 

Cannot decompress using the declared algorithm 

11 h 

OEh 

3h 




5 

Cannot format medium, incompatible medium 

30h 

06h 

5h 




2 

Cannot Read Medium, Incompatible Format 

30h 

02h 

3h 




2 

Cannot read medium - unknown format 

30h 

Olh 

3h 




2 

Cartridge fault, Bad Cartridge 

52h 

OOh 

3h 




2 

Cartridge fault, Reference Burst Seek Failure 

52h 

OOh 

3h 




1 

Cleaning Cartridge Ejected 

82h 

83h 

6h 




4 

Cleaning cartridge installed 

30h 

03h 

2h 




2 

Cleaning Failure 

30h 

07h 

3h 




2 

Cleaning requested 

OOh 

17h 

1h 




1 

Command sequence error 

2Ch 

OOh 

5h 




5 

Data expansion occurred during compression 

OCh 

05h 

1h 




5 

Decompression CRC error 

11 h 

ODh 

3h 




5 

Diagnostic failure in selftest N 1 

40h 

nnh 2 

4h 




6 

Diagnostic failure, Buffer Parity Error 

40h 

80h 

4h 




3 

Diagnostic Failure, Write Chip Error 

40h 

81 h 

4h 




6 

Diagnostic failure, multiple errors 

40h 

AOh 

4h 




6 

End-of-data detected 

OOh 

05h 

8h 




5 

End-of-data detected after LEW 

OOh 

05h 

8h 


■ 


5 

End-of-partition/medium detected on read, physical end reached 

OOh 

02h 

3h 


■ 


5 

End-of-partition/medium detected on write, LEW passed 

OOh 

02h 

Oh 


■ 


0 

End-of-partition/medium detected on write, physical end reached 

OOh 

02h 

Dh 


■ 


0 

Erase failure 

51h 

OOh 

3h 




3 

Excessive write errors 

03h 

02h 

3h 




1 

Excessive write errors (Servo) 

03h 

02h 

3h 




2 

FlLEMARK DETECTED 

OOh 

Olh 

Oh 

■ 



5 

Incompatible medium installed 

30h 

OOh 

5h 




2 

Initiator detected error message received 

48h 

OOh 

Bh 




5 

Internal target failure 

44h 

OOh 

4h 




6 

Invalid bits in IDENTIFY message 

3Dh 

OOh 

5h 




5 

Invalid command operation code 

20h 

OOh 

5h 




5 

Invalid field in CDB 

24h 

OOh 

5h 




5 

Invalid field in parameter list 

26h 

OOh 

5h 




5 

Log counter at maximum 

5Bh 

02h 

1h 




4 


Table 7-1: Error Codes (to be continued...) 


' N is a number in the range 1 to 40 inclusive. 

2 nn is a hex number in the range Alh to C8h inclusive. Alh corresponds 
to a diagnostic f aiare in selftest 1, A2h corresponds to a 
diagnostic failure in selftest 2 and so oh up to C8h which 
corresponds to a diagnostic failure in selffcsst 40. 
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Name 

AS 

AQ 

SK 

FMK 

EOM 

ILI 

ERAC 

Log parameters changed 

2Ah 

02h 

6h 




4 

Logical unit is in the process of becomming ready 

04h 

Olh 

2h 




4 

Logical unit not ready, cause not reportable 

04h 

OOh 

2h 




5 

Logical unit not ready, initializing command required 

04h 

02h 

2h 




5 

Logical unit not supported 

25h 

OOh 

5h 




5 

Mechanical Positioning Error, Illegal Head Position 

15h 

Olh 

3h 




2 

Media load or eject failed 

53h 

OOh 

Bh 




2 

Medium not present 

3Ah 

OOh 

2h 




2 

Medium removal prevented 

53h 

02h 

2h 




5 

Message error 

43h 

OOh 

5h 




5 

Microcode has been changed 

3Fh 

Olh 

6h 




4 

Miscompare during verify operation 

IDh 

OOh 

Eh 




0 

Mode parameters changed 

2Ah 

Olh 

6h 




4 

NO ADDITIONAL SENSE INFORMATION, ILLEGAL LENGTH BLOCK READ 

OOh 

OOh 

Oh 



■ 

5 

Not ready to ready transition, medium may have changed 

28h 

OOh 

6h 




4 

Overlapped commands attempted 

4Eh 

OOh 

Bh 




5 

Parameter list length error 

1Ah 

OOh 

5h 




5 

Permanent Write Protected (Cartridge End Of Life) 

27h 

05h 

7h 




2 

Power on / Reset occurred 

29h 

OOh 

6h 




4 

Read retries exhausted 

11 h 

Olh 

3h 




1 

Recorded entity not found 

14h 

OOh 

8h 




5 

SCSI PARITY ERROR 

47h 

OOh 

Bh 




4 

Setmark detected 

OOh 

03h 

Oh 

■ 



5 

Threshold Condition Met 

5Bh 

Olh 

6h 




4 

TRACK FOLLOWING ERROR 

09h 

OOh 

3h 




2 

Tracking servo failure 

09h 

Olh 

4h 




6 

Unrecovered read error 

11 h 

OOh 

3h 




1 

Write append error 

50h 

OOh 

5h 




5 

Write append position error 

50h 

Olh 

3h 




1 

Write protected 

27h 

OOh 

7h 




4 


Table 7-1: Error Codes 
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Name 

ERAC 

FMK 

EOM 

ILI 

SK 

AS 

AQ 


The name of the error condition 

The BS'Etor Recovery Action Code for this eiror condition. 
See section 7.8 for further details. 

Shows a H if the Filemark bit (FMK) is set to one in the 
REQUEST SENSE parameter list 

Shows a ■ if the End of Media bit (EOM) is set to one in 
the REQUEST SENSE parameter list 

Shows a ■ if the Illegal Length bit (ILI) is set to one 
in the REQUEST SENSE parameter list 

Sense Key value in the REQUEST SENSE parameter list 

Additional Sense Code in the REQUEST SENSE parameter 
list 

Additional Sense Code Qualifier in the REQUEST SENSE 
parameter IXls.t 
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7.2. Error Conditions for All Commands 


Bus Parity Error 


BUSY Status 


Invalid Command 
Operation Code 


Message Parity 
Error Message 


Overlapped 

Commands 


Reservation 

Conflict 


When an Initiator accesses Drive* there are a number 

of error conditions that may occur regardless of the 
command the Initiator attempts to issue. This section 
summarizes all such error conditions. See the separate 
sections for details. For command specific error 
conditions, please see the section on General Exception 
Handling for the actual command. 

Every command may be terminated with CHECK CONDITION 
status if a bus parity error is detected in the Command 
Descriptor Block, data out or message out. See Section 
7.5. for details. 

The Drive is busy executing a command. 

The command can be accepted, but it can not be executed 
yet since the Drive is busy. 

Three different BUSY situations may occur: 

1) The drive is already executing a command from another 
initiator and the new command can't be executed in 
parallel. 

2) The Drive is executing an Immediate-type command 
(from any initiator) and the BSYI-option is turned oh 
(refer the Miscellaneous Parameters Page in the MODE 
SELECT command). This condition will prevail until 
the Immediate-type command has completed its 
execution (or the BSYI-option is turned off). 

3) She, drive is occupied by a drive-initiated 
preparation activity (as e.g. Autoload) and the. BSYA- 
option is turned on (refer the Miscellaneous 
Parameters Page in the MODE SELECT command). This 
condition will prevail until the drive-initiated 
activity has completed (or the BSYA-option is turned 
off) . 

If the Command Operation Code (byte 0 of the CDB) is not 
in the range of supported Command Operation Codes, the 
command will then be terminated with CHECK CONDITION 

Status. The Error Code will be set to Invalid command 

OPERAta:#? CODE . 

Every command may be terminated if a MESSAGE PARITY 

ERROR message is received. The Error Code will be set to 

SCSI PARITY ERROR. 

See section 7.5. for details. 

If an Initiator issues a new command while it still has 
a command under execution by the Drive, the first 
command is aborted and the new command is terminated 
with CHECK CONDITION. The Error Code will be set to 

Overlapped commands attempted. 

See section 4.6 for details. 

Every command except INQUIRY, REQUEST SENSE and RELEASE 
will be terminated with RESERVATION CONFLICT status ij| 
the Drive has been reserved for another Initiator. 

See the RESERVE and RELEASE commands for details. 
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Reserved Field 


Unit Attention 


Unsupported LUN 


Append Failure 


Every command will be terminated with CHECK CONDITION if 
one or more reserved bit, field, or byte is not zero. 
The Error Code will be set to Invalid field CDB or 
Invalid EttiLp in parameter list . 

Each command except INQUIRY and REQUEST SENSE w|||£ be 
terminated with CHECK CONDITION status due to a Unit 
Attention Condition. 

Tl|e Error Codes are: 

Cleaning Cartridge; Ejected 
Log parameters changed 
Microcode has been changed 
Mode parameters changed 

Not ready to ready transition, medium may have changed 
Power on / Reset occurred 
SCSI—bus reset occurred 
Threshold Condition Met 

The Drive supports only Logical Unit 0. The LUN field in 
the Command Descriptor Block and the IDENTIFY message- 
must always be set to zero. All commands except TNQUTRY 
and REQUEST SENSE will terminate with CHECK CONDITION if 
the LUN field is not set to zero. The Error Code will be 
set to Logical uif^iW® supported. 


7.3. Deferred Errors 

A deferred error is an error that occurs on an Immediate 
or Buffered type command after that command has 
terminated with GOOD status and before the next command 
has started execution. If fch^ error occurs after t,h^- 
next command has started execution, the error will be 
reported as a normal non-deferred error for that 
command. 

All commands except INQUIRY and REQUEST SENSE may be 
terminated due to deferred errors. 

When a Deferred Error has been detected in the Drive, 
the first Initiator to access the Drive will have its 
command terminated with CHECK CONDITION even if this 
Initiator is different from the Initiator that issued 
the command that failed. To avoid this situation an 
Initiator may use the RESERVE command to have exclusive 
access and then the WRITE FILEMARKS (with filemark count 
equal to zero if necessary) to synchronize with the 
Drive before letting other Initiators access the Drive, 
again* 


Note: 

The VADD bit will not be set and the Information Bytes 
will not be valid when a Deferred Error has been 
detected. 


The Drive was not able to append new data to data 
:.fjitready existing on the tape. This is a fatal error. 
Unwritten data and filemarks may be left in the data 
buffer. See also the section on General Exception 
Handling for the WRITE and WRITE FILEMARKS commands. The 
Error Code will be set to Write append position error 
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Buffer Parity Error 

Cartridge Error 

Head Servo Error 

No Cartridge 

Non-Recoverable 
Write Error 

Sensor Error 
Tape Runout 
Write LEW 

Write EOM 


Cartridge Error 

Cartridge 

Manipulation Error 


All commands transferring data to or from the data 
buffer will be terminated with CHECK CONDITION if a 
buffer parity error is detected. See section 7.6. for 
detail's.. 

See section on Error Conditions For Media Access 

Commands 

See section on Error Conditions For Media Access 

Commands 

See section on Error Conditions For Media Access 

Commands 

A non-recoverable write error has occurred while writing 
data or filemarks.: This is a fatal error. Unwritten data 
and filer.arks may be left in the data buffer. See also 
the section on General Exception Handling for the WRITE 
and WRITE FILEMARKS commands. The Error Code will be set 
to Excessive write errors. 

See section on Error Conditions For Media Access 

Commands 

See section on Error Conditions For Media Access 

Commands 

The Logical Early Warning (LEW) tape marker has been 
encountered 

while writing data or filemarks. This indicates that the 
tape cartridge is full. The Error Code will be set to 
End-of-partition/medium detected on WRITER: LEW passed 

The physical end of partition has been encountered, while 
writing data or filemarks. This is a fatal error. 
Unwritten data and filemarks may be left in the data 
buffer. See also the section on General Exception 
Handling for the WRITE and WRITE FILEMARKS commands. The 
Error Code will be set to End-of-partition/medium detected on 

WRITE, PHYSICAL END REACHED 

7.4. Error Conditions for Media Access 
Commands 

When the Initiator issues one of the Media Access 
Commands, there are a number of error conditions (in 
addition to the general error conditions) that may 
occur. This section summarizes all such error 
conditions. For command specific error conditions, 
please see the section on General Exception Handling for 
the actual command. 

An error has been detected in the Capstan Motor System. 
Media Access commands will be terminated with CHECK 

CONDITION status. The Error Code wi|p|i be set to Cartridge 
fault. 

An error has been detected in the load/eject mechanism. 
Media Access commands will be terminated with CHECK 

CONDITION status. The Error Code will be set to Media load 

OR EJECT FAILED. 
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No Tape Edge 
Found 


No Cartridge 


Not Loaded 


Sensor Error 


Tape Runout 


An error has been detected in the- -Tape Head Serve 
System. Media Access commands will be terminated with 
CHECK CONDITION status. The Error Code will be set to 
Cartridge fault. 

No cartridge is inserted or the cartridge was removed 
during command execution. Media Access commands will be 
terminated with CHECK CONDITION status. The Error Code 
will be set to Medium jfbT present or Medium not present, removed 

DURING COMMAND EXECUTION.. 

The cartridge has not been loaded by a LOAD/UNLOAD 
command or by the AutoLoad function. The Error Code will 
be set to Logical unit not ready, initializing command required 
(LOAD/UNLOAD with the Load bit set to one) or LOGICAL llwS 
is -lit THE PROCESS OF becomming ready (a LOAD/UNLOAD command or 
AutoLoad is under execution). 

An error has been detected in the Tape Hole Sensor 
System. Media Access commands will be terminated with 
CHECK CONDITION status. The Error Code will be set to 
Cartridge fault. 

The tape has run out on one of the cartridge reels. 
Media Access commands will be terminated with CHECK 
CONDITION status. The Error Code will be set to Cartridge 
fault. 


7.5. Power On Selftest (POST) Error Handling 

The Drive executes Power On Selftests (POST) during 
Power On and microcode download, and may detect 
failures. How the Drive reacts after detection of a 
Power On Selftest (POST) error depends on which command 
the initiator wants to execute. Some commands will be 
executed as normal-mothers will be terminated. 

The first REQUEST SENSE command issued after Power On 
will return sense data for UNIT ATTENTION since UNIT 
ATTENTION has pt^rity over ail other errors. The' 

REQUEST SENSE command issued after a command terminated 
because of POST failure will return sense data for this 
POST failure. All other REQUEST SENSE commands will 
return sense data for the command previously executed, 
normally NO SENSE. 

If the Power On SelfTest (POST) sequence reports a 
failure, the amber LED will flash until a Selftest 

sequence (i.e. POST or SEND DIAGNOSTICS command) is 

'ifhitiated and successfully executed. The Amber Led will 
not be cleared by drive Reset. Successful execution of 
the POST sequence will, also clear the POST failure 

information and all commands will execute as normal 
again. 

7.5. 1. Commands Executed After POST Error 

The following commands wi’i;Ji be executed as normal after 
detection of a POST error. 

• REQUEST SENSE 

• INQUIRY 

• SEND DIAGNOSTICS 

• RECEIVE DIAGNOSTICS 
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If the command is successfully executed and terminated 
with OK STATUS, a subsequent REQUEST SENSE command will 
return NO SENSE. 

If the Selftest(s) failing during Power On also is part 
of the SEND DIAGNOSTICS sequence, this Selftest is 
expected to fail during the SEND DIAGNOSTICS execution 
as well, and thus the command will terminate with CHECK 
CONDITION. A subsequent REQUEST SENSE command will 
return Sense Data according to the previously detected 
POST failure. 

If the Selftest (s) failing during Power On is not 
included in an issued SEND DIAGNOSTICS sequence, tire 
SEND DIAGNOSTICS will return OK STATUS if no other 
errors are detected. 

7.5.2. Commands Terminated After POST Error 

All commands other then those mentioned Mai 7.5.1. issued 
after detection of a POST error will be terminated with 
CHECK CONDITION each time (not only the first time!) 
they are issued. A subsequent REQUEST SENSE command will 
return sense data according to the last failed Selftest 
in, the POST sequence. 


7.6. Bus Parity Error Handling 

The Drive checks the state of the Bus Parity Error 
Jumper during Power- Up/Reset an: t: a 1ization. Depending 
on the state of this jumper, bus parity error checking 
is either globally enabled or disabled. 

The Drive supports re-transfer of commands, status, data 
and messages. 

When bus parity error checking is enabled, the Drive 
will check for bus parity errors during transfer of 
Command Descriptor Blocks, Data Out and Message Out. In 
addition the Drive retries the last phase when an 
INITIATOR DETECTED ERROR or MESSAGE PARITY Wffi# message 
is received. 

The Drive is able to limit the number of retransfer 
attempts, which will be performed upon continued parity 
error detection. This number may be configured by the 
host (using the Bus Parity Error Retries field in the; 
Miscellaneous Page of Mode Select). The retransfer 
procedures described below will be repeated until the 
error condition has vanished or the maximum number of 
retries is reached. If the maximum number of retries is 
reached, the command will be terminated 

If the Bus Parity Error Retry count field has been set 
to zero, no retries are performed. In this case t3n,d- 
command is terminated immediately 

Commands terminated either with CHECK CONDITION or an 
Unexpected Bus Free Condition. In the ;JpLrst case the. 
error code generated will be scsi parity error or Siitl&TQR 

DETECTED ERROR MESSAGE RECEIVED. 
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7.6.1. Errors Detected by the Drive 

When a bus parity error has been detected in a SELECTION 
phase, the selection will be ignored by the Drive. 

When detecting a bus parity error 54#, the COMMAND, DATA 
OUT or MESSAGE OUT phases the drive may retransfer the 
command, data burst or the message. If the parity error 
persists, the drive will repeat the retry operation 
until the Bus Parity Error Retry count has been 
exhausted. The Bus Parity Error Retry count is 
configurable (see the Bus Parity Error Retry field in 
the Miscellaneous Parameters mode page). 

When a bus parity error has been detected in the COMMAND 
phase, the Drive will go to the to MESSAGE IN phase and 
transfer a RESTORE POINTERS message. The Drive will then 
go back to the COMMAND phase and the Command Descriptor 
Block will be transferred once more from the Initiator. 
When transferring Command Descriptor Blocks, the Drive 
will stop the transfer immediately when a parity error 
has been detected. If the parity error persists and the 
Bus Parity Error Retry count has beeti, exhausted (or if 
the Bus Parity Error Retry has been configured to 0) , 
the drive will terminate the command with CHECK 
CONDITION status. The Error Code will be SCSI PARiTf: 
Error. 

When a bus parity error has been detected jra a DATA OUT 
phases the Drive will go to -the MESSAGE IN phase and 
transfer a RESTORE POINTERS message. The Drive will then 
go back to the DATA OUT phase and the data transferred 
since the last reconnect (or COMMAND phase) will be 
transferred once more from the Initiator';,: When 

transferring Data Out, the Drive will transfer a 
complete burst before taking any action on bus parity 
errors. When a bus parity error has been detected, the 
Drive will ensure that the erroneous burst is not 
written to the tape. If the parity error persists and 
the Bus Parity Error Retry count has been exhausted (or 
if the Bus Parity Error Retry has been configured to 0), 
the drive, will terminate the command with CHECK 
CONDITION status. The Error Code will be SCSI Parity 
Error. If the erroneous burst is a part of a large block 
(split in several transfers), then the complete block 
will not be written on tape. 

If a parity error is detested during a MESSAGE OUT 
phase, the Target will consume all the remaining bytes 
in the message and ask for re-transfer of the whole 
message. If the parity error persists and the Bus Parity 
Error Retry count has been exhausted (or if the Bus 
Parity Error Retry has been configured to 0), the drive 
will go to the BUS E’SSJS. phase (creating an Unexpected 
Bus Free condition). 

If ATN is deasserted before the expected number of bytes 
is transferred, the Target will send a REJECT MESSAGE 
back to the Initiator. 

If ATN is still asserted after the expected number of 
bytes is transferred, the Target goes to the BUS FREE 
state. 
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7.6.2. Errors Detected by the Initiator 

The Initiator signals bus parity errors by asserting 
ATN. The Drive must acknowledge the ATN by goitig to 'fcfte 
MESSAGE OUT Phase. The MESSAGE OUT transferred will be 
either an INITIATOR DETECTED ERROR message or a MESSAGE 
PARITY ERROR message. 

When receiving an INITIATOR DETECTED ERROR message or a 
MESSAGE PARITY ERROR message the drive may retry fcfee- 
last phase (the one immediately before the MESSAGE OUT 
phase) , if; the Initiator keeps on asserting ATN and 
responding with one of the two above mentioned messages, 
the drive will repeat the retry operation until the Bus 
Parity Error Retry count has been exhausted. The Bus 
Parity Error Retry count is configurable (see the Bus 
Parity Error Retry field the Miscellaneous Parameters 
mode page) . It can be set to aero. In this case tS^te 
will be no retries and the command will be terminated 
immediately. 

If the previous phase was a DATA IN phase and the last 
transferred message was INITIATOR DETECTED ERROR, then 
the Drive will go to the MESSAGE IN phase and transfer a 
RESTORE POINTERS message. The Drive will then go back to 
the DATA IN phase and the data transferred since the 
last reconnect (or COMMAND phase) will be transferred 
once more to t£ti% Initiator. If the Bus Parity Error 
Retry count gets exhausted (or if the Bus Parity Error 
Retry has been configured to 0) , the drive will 
terminate the command with CHECK CONDITION status. The 
Error Code will be Initiator detected error message received. 

If file previous phase was a STATUS phase and last 

transferred message was INITIATOR DETECTED ERROR, then 
‘tile Drive will go to the MESSAGE IN phase and transfer a 
SAVE DATA POINTER message and then a RESTORE POINTERS 
message. The Drive will then go back to the STATUS phase 
and the Status byte will be transferred once more to the 
Initiator. If the Bus Parity Error Retry count gets 
exhausted (or if *phe Bus Parity Error Retry has been 
configured to 0) , the drive will go to the BUS FREE 
phase (creating an Unexpected Bus Free condition). 

If the previous phase was a MESSAGE IN phase and the 
last transferred message was MESSAGE PARITY ERROR, then 
■the Drive will go back to the MESSAGE IN phase and thfe 
previous Message byte will be transferred once more. If 
the Bus Parity Error Retry count gets exhausted (or if 
the Bus Parity Error Retry has been configured to 0) , 
the drive will go to the BUS FREE phase (creating an 
Unexpected Bus Free condition). 


7.7. Buffer Parity Error Handling 

The Drive will check for buffer parity errors when 
transferring data from the data buffer to the tape. When 
a buffer parity error has been detected tlse drive will 
re-write the data until the parity error goes away or 
until the Write Retries count has been exhausted. 
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7.8. Error Priority 

The Drive implements the following error reporting 
priority for different commands. The firsr element; 
in the table has the highest priority. 


| Exception | INQUIRY | REQUEST SENSE | Other Commands" 


Parity Error 

CHECK CONDITION 

CHECK CONDITION 

CHECK CONDITION 

Overlapped Commands 

CHECK CONDITION 

CHECK CONDITION 

CHECK CONDITION 

Drive Reserved 

Execution 

Execution 

(Sense data indicates 
Reservation Conflict) 

CHECK CONDITION 

Unit Attention 

Execution 

Execution 

(Sense data indicates 

Unit Attention) 

CHECK CONDITION 

Deferred Error 

Execution 

Execution 

(Sense data indicates 
cause of deferred error) 

CHECK CONDITION 
(Sense data will indicate 
cause of deferred error) 

Invalid Command Op. Code 

CHECK CONDITION 

CHECK CONDITION 

CHECK CONDITION 

Reserved Bits/Fields 

CHECK CONDITION 

CHECK CONDITION 

CHECK CONDITION 

Illegal Flag/Link Combination 

CHECK CONDITION 

CHECK CONDITION 

CHECK CONDITION 

Unsupported LUN 

Execution 

(Inquiry data indicates 
Unsupported LUN) 

Execution 

(Sense data indicates 
Unsupported LUN) 

CHECK CONDITION 

Other Errors 

CHECK CONDITION 

CHECK CONDITION 

CHECK CONDITION 


Table 7-2; Error Priority 


Whet) reading or verifying variable blocks, the Drive may 
signal 'Illegal Length Indication' if the actual length 
of a block does not match the requested length. When the 
actual number of data bytes found is) 'loss than the 
number of bytes requested, the Drive usually signals 
'Illegal Length Indication' (the Drive error code is set, 

tO NO AtfjUflONAL SENSE INFORMATION, ILLEGAL LENGTH BLOCK READ and 

the ILI-bit is set in the Sense Data List). The 
following error conditions have higher priority than 
'Illegal Length Indication', and the actual error is 
reported instead of 'Illegal Length Indication', 

Recorded entity not found 

Medium not present, removed during command execution 
Cartridge Fault, Bad Cartridge 
End-of-data detected 1 
End-of-data detected after LEW 1 

End-of-partition/medium detected on read, physical end reached 

Read retries exhausted 

Cannot read medium, unknown format 

Decompression CRC error 


This error will only have priority over 'Illegal Length Indication' 
when it is a real error. This means that if the block preceding the 
erased tape area is terminated in a normal way, the 'Illegal Length 
Indication' is reported when a READ/VERlf|E; command has specified a 
transfer' length larger than the block length. Only when a variable 
length block has been truncated by some kind of media error (as when 
the previously written data has been erased) will the 'Logical End Of 
Partition' error take priority over 'Illegal Length In’dipation' . 
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7.9. Suggested Error Recovery Action 

For each -error code in table 7-1 a suggested error 
recovery action code (ERAC) ' ; iiS listed. The ERAC code is 
meant to indicate a suitable recovery action to be taken 
by the Initiator or the system operator when an error 
has occurred. The different recovery actions are: 

0 : No action 

1 : Clean drive. Drive needs cleaning. Use a cleaning 

cartridge-,- 

2 : Try another cartridge. The cartridge is questionable 

and should be replaced. 

3 : Run diagnostics. A possible hardware problem. Execute 

a SEND DIAGNOSTICS command, a Self-exerciser selftest 
or run a Diagnostic tape to get more information. 

4 : Re-issue command. A temporary condition (for instance 

a Unit Attention) needs to be cleared. 

5 : Re-issue corrected command and/or parameter list. The 

drive detected an error in the CDB or in a parameter 
list. A reserved bit or field that is not set to zero 
or a field value that is- out of range typically 
causes this. 

6 : Call service. The drive has detected a hardware 

problem. To be correct by authorized service 
personnel. 
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8 . Erase 


8.1. Command Description 

When using SLRtapel40 to SLRtape7 or SLR32, media the 
ERASE command causes the Drive to erase one entire 
partition at the time. Ihe, partition can either be 
erased logically or it can be physically overwritten 
(depending on the state of the LONG bit) . When finished 
the tape will be positioned at BOP of the current: 
partition. The ERASE command is only accepted if the 
tape is positioned at BOP of any partition. 

The Drive wi'Ms disconnect during execution of the ERASE 
command if disconnection is allowed. 

None of the drives covered by this manual has the 
ability to write on older tapes. Therefore no erase can 
be performed on SLR5 or DC9250 media. 


8.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 19h 

01 

Logical Unit Number (LUN) | RESERVED | IMM | LONG 

02 

RESERVED 

03 

RESERVED 

04 

RESERVED 

05 

Control Byte 


Table 8-1: ERASE Command Descriptor Block 


IMM An Immediate bit (IMM) of zero indicates that the Drive 

will not return status until the erase operation has 
completed. An IMM bit of one indicates that the Drive 
will return status as soon as the execution of all 
previous commands has been completed and the Command 
Descriptor Block of the ERASE command has been 
validated. If CHECK CONDITION status is returned for the 
ERASE command with an IMM bit of one, the erase 
operation is not performed. 


8-1 


Tandberg SLR Product Line SCSI Functional Specifications 






Tandberg Data 


Erase 


LONG 


<sequence1> 


<sequence 2> 


SLRtapel40, SLRtapelOO, SLRtape75, SLRtape60, SLRtape50, 
SLRtape40, SLRtape7, SLR32 and SLRtape24 media: 

When this bit is set to one, the current partition is 
erased by overwriting from BOP to EOP and updating the 
device directory indicating that this active partition 
is erased. The Drive is positioned at BOP of the erased 
partition. 

When long bit is set to zero the Drive will update: 
the device directory indicating that this active 
partition is erased. However the physical data w,i.$'l 
still be on the media. The Drive is positioned at BOP of 
the erased partition. 

After erase the tape stlfCl knows about its partitions. 


8.3. Exception Handling 

See sections on Error Conditions For All Commands , 
Deferred Errors and Error Conditions For Media Access 
Commands. 

If the ERASE command is received while the inserted tape 
is not positioned at BOP (or BOM), the ©rive will 
terminate the ERASE command with CHECK CONDITION status. 
The Error Code will be set to Command Sequence Error. 

If the IMM and Link bits are both set to one, the Drive 
will terminate the ERASE command with CHECK CONDITION 
status. The Error Code will be set to Invali® ffELij CDB. 

The Drive returns CHECK CONDITION status if the Long bit 
is not set when SLR5 or DC9250 type media. The Error 
Code will be set to Invalid, if SIP fW CDB. 

8.4. Phase Sequencing 

In this section the possilgife SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

The Drive will disconnect when the CDB has been 
transferred. If the IMM-bit is set, the Drive reconnects 
before executing the command. If the IMM-bit is not set, 
the Drive reconnects wped the tape is positioned back at; 
BOP (or when an error has beep detected). 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the ERASE command is 
executed and 


8-2 


Tandberg SLR Product Line SCSI Functional Specifications 





9 - Inquiry 


9.1. Command Description 

The INQUIRY command requests that information regarding 
parameters of the Drive are to be sent to the Initiator. 

The Parameter List is transferred during the DATA-IN 
phase of the command. 

The INQUIRY command will execute even if the Initiator 
specifies an unsupported LUN 

The INQUIRY command will execute normal', y even if a 
reservation conflict exists. 

The INQUIRY command will execute even if a Unit 
Attention condition is pending and the INQUIRY command 
will not clear the Unit Attention condition. 

The INQUIRY command will not check for Deferred Errors. 


9.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 12h 

01 

Logical Unit Number (LUN) | RESERVED | CmdDt | EVPD 

02 

Page Code 

03 

RESERVED 

04 

Allocation Length 

05 

Control Byte 


Table 9-1: INQUIRY Command Descriptor Block 


CmdDt The Command Supported Data (CmdDt) bit must be set to 

zero. 

EVPD An Enable Vital Product Data bit of one specifies that 

the Drive will return the Vital Product Data (VPD) 
specified by the Page Code An EVPD bit of zero 

specifies that the Drive will return the standard 
INQUIRY data. 

Page Code This field specifies which page of VPD information the 

Drive will return. This field MUST be set to zero if the 
EVPD bit is not set to one. '.'legal values are: 
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OOh : Summary of supported pages 

80h : Unit Serial Number Page 

81 h : Implemented Operating Definition Page 

82h : ASCII Implemented Operating Definition Page 

COh : Hardware Revision Levels 

Clh : PROM Microcode Revision Level 

C2h : Drive Manufacturing Date 

C3h : PROM Microcode Creation Date 

C4h : Drive Adjustment Date 

Allocation Length This field specifies the maximum number of bytes that 
the Initiator has allocated for returned INQUIRY data. 
An Allocation Length of. zero indicates that no INQUIRY 
data will be sent. The Drive terminates the DATA-IN 
phase when Allocation Length bytes have been transferred 
or when all available INQUIRY data have been 
transferred, whichever js less. 
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9.3. Parameter Lists 

9.3.1. Standard Inquiry Data 


BIT 7 

6 

5 

4 

3 

2 

1 

0 

Peripheral Qualifier 


Peripheral Device Type 



RMB 

Reserved 







ISO/I EC 

ECMA 



ANSI 



AERC 

TrmTsk 

NormACA 

Reserved 

Response 

Data Format 


Additional Length 

Reserved 

Reserved 

EncServ 

Reserved 

MultiP 

MChngr 

ACKQREQQ 

Addr32 

Addr16 

RelA 

WB32 

WB16 

Sync 

Link 

TranDis 

CmdQue 

Reserved 


Vendor ID “T” 



Main Microcode Revision Level 


Main Microcode Release Status 


Table 9-2: INQUIRY Parameter List (to be continued...) 
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Table 9-2: INQUIRY Parameter List 


Peripheral Qualifier 


Peripheral Device 
Type 

RMB 

ISO/IEC 

ECMA 

ANSI 

AERC 

TrmTsk 

NormACA 

Response Data 
Format 

Additional Length 
EncServ 


This field will normally be set to zero. However, when 
an Unsupported LUN condition exists (if an IDENTIFY 
message is received, the LUN field in the Command 
descriptor block will be ignored and only the LUN field 
in the IDENTIFY message will be evaluated.), this field 
will be set to 3. 

This field is normally set to 1. When an Unsupported LUN 
condition exists , this field will , however, be set to 
lFh. 

Removable. Medium. This field is always set to 1. 

ISO/IEC version is always set to zero (ISO compliance is 
not claimed). 

ECMA version is always set to zero (ECMA compliance is 
not claimed). 

The ANSI version is set to 2 (the Drive complies with 
ANSI X3.131-1994). 

This bit is set to zero (no Asynchronous Event Reporting 
Capability). 

This bit is set to zero to indicate that the prive does 
not support the TERMINATE TASK message. 

The Normal ACA Supported bit is set to zero to indicate 
that Drive does not support setting the NACA bit of the 
Control Byte to one. 

This field is set to 2 (SCSI-2 Standard Format). 


This field specifies the number of additional INQUIRY 
parameter bytes. This field is always set to 43 (2Bh). 
The Enclosure Service bit is set to zero indicate that, 
the Drive does not contain an embedded enclosure 
services component 


MultiP This bit set to zero, to indicate that this device has a 

single port. 

MChngr This bit is set to zero, to indicate that this device is 

NOT attached to a medium transport element. 


ACKQREQQ 


This bit. is set to zero, to indicate that the Drive has 
no ACK or REQ signals on a Q cable, 
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Addr32 

Addr16 

Re IA 

WB32 

WB16 

Sync 

Link 

TranDis 

CmdQue 


This bit is set to zero, to indicate that the Drive does 
NOT supports 32-bits wide SCSI addresses. 

This bit is set to one, to indicate that the-Drive 
supports 16-bits wide SCSI addresses. 

This bit is set to zero to indicate that the Drive does 
not support relative addressing. 

This bit is set to zero to indicate that the Drive does 
not support 32-b:t data transfer. 


This bit is set to one to indicate that the Drive 
supports 16-bit data transfer. 


This bi%$s set to one to indicate that the Drive 
supports synchronous data transfer. 


This bit is set to one to indicate that the Drive 
supports linked commands. 


This bit. is. set to zero, to indicate that the Drive does 
not support the CONTINUE I/O PROCESS or TARGET TRANSFER 
DISABLE messages. 


This bit is set to zero to indicate that the Drive does 
not support tagged command queuing. 


Vendor ID 


These bytes hold this ASCII string: "TANDBERG". 


Product ID 


Main Microcode 
Revision Level 


Main Microcode 
Release Status 


Main Microcode 
Branch Revision 
Level 


These bytes hold the ASCII string: 


SLR140 : "SLR140 " or 
SLR100 : "SLR100 " or 
SLR75 : "SLR60 " or 
SLR60 : "SLR60 " or 
SLR50 : "MLR3 " or 
SLR7 : "SLR7 


Four ASCII characters showing the microcode revision 
number. The two most significant bytes are incremented 
by " 1" for every major code revision. The two least 
significant bytes are. incremented by 1 each time, new 
code ;4$ made. 

A s.i ng'. e ASCII character designating if the microcode 
was released fbr the customers or if it is microcode for 
internal use. 

" R" : Released Code 
" D" : Development Code 

Four ASCII characters showing the revision number of a 
branched microcode. The use is the same as described for 
the Main Microcode Revision Level field above. 


Main Microcode ID 

DSP Microcode 
Revision Level 


DSP Microcode 
Release Status 


Two ASCII characters designating custom version of the 
microcode. 

Four ASCII characters showing the DSP microcode revision 
number. The two most significant bytes are incremented 
by " 1" for every major code revision. The two least 
significant bytes are incremented by 1 each time new 
code is made. 

A single ASCII character designating if the DSP 
microcode was released for the customers or if it is 
microcode fob internal use. 

" R" : Released Code 
" D" : Development Code 
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9.3.2. Vital Product Data 

9.3.2.1. Summary of Supported Pages 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = OOh 

02 

RESERVED 

03 

Page Length = 09h 

04 

Supported Page = OOh 

05 

Supported Page = 80h 

06 

Supported Page = 81 h 

07 

Supported Page = 82h 

08 

Supported Page = COh 

09 

Supported Page = Clh 

10 

Supported Page = C2h 

11 

Supported Page = C3h 

12 

Supported Page = C4h 


Table 9-3: Summary of Supported VPD Pages 


Peripheral Qualifier This field will normally be set to zero. When an 
Unsupported LUN condition exists (if an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN f leld in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 

Peripheral Device This field is normally set to 1. When an Unsupported LUN 
jyp e condition exists , this field will, however, be set to 


Page Code This field wi 11 be set to til# value of the Page Code 

field in the Command Descriptor Block. 

Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 

Supported Page This is a list of the pages supported by the Drive. 
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9.3.2.2. Unit Serial Number 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = 80h 

02 

RESERVED 

03 

Page Length = OCh 

04 

Unit Serial Number 

05 


06 


07 


08 


09 


10 


11 


12 


13 


14 


15 

End of String = OOh 


Table 9-4: Unit Serial Number Page 


Peripheral Qualifier This field will normally be set to zero. When an 

Unsupported LUN condition exists ( If an IDENTIFY 

message is received, the LUN field in the Command 

descriptor block wi.ll be ignored and only the LUN field 
in the IDENTIFY message will be evaluated. ), this field 
will, however, be set to 3. 

Peripheral Device This field is normally set to 1, When an Unsupported LUN 
Tyne condition exists , this field will, however, be set to 

lFh. 


Page Code This field will be set to tike, value of the Page Code 

field in the Command Descriptor Block. 

Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 

Unit Serial Number This is the unit serial number represented with 11 ASCII 
characters. The string is terminated with a zero (OOh) 
character. 
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9.3.2.3. Implemented Operating Definitions 



00_| Peripheral Qualifier_| Peripheral Device Type 


01 Page Code = 81 h 

02 RESERVED 


03 Page Length = 02h 



Table 9-5: Implemented Operating Definitions Page 


Peripheral Qualifier This field will normally be set to zero. When an 

Unsupported LUN condition exists (if an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN field in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 

Peripheral Device This field is normally set to 1When an Unsupported LUN 

Tyne condition exists , this field wilf^- however, be set to 

lFh. 

Page Code This field will be set to tiiie ; value of the Page Code 

field in the Command Descriptor Block. 

Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 

Current Operating This field is set to 03h to indicate that the Drive 

Definition implements the SCSI-2 X3.131-1994 Operating Definition. 

Savlmp This bit is set to zero, to indicate that the operating 

definition parameter can not be saved. 

Default Operating This field is set to 03h to indicate that the Drive 

Definition implements the SCSI-2 X3.1,31-1994 Operating Definition. 
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9.3.2.4. ASCII Implemented Operating Definition 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = 82h 

02 

RESERVED 

03 

Page Length = 14h 

04 

ASCII Operation Definition Description Length = 13h 

05 

ASCII Operating Definition “S" 

06 

„C" 

07 

"S" 

08 

T 

09 


10 

"2" 

11 


12 

"X" 

13 

"3" 

14 


15 

"1" 

16 

"3" 

17 

"V 

18 


19 

"V 

20 

"9" 

21 

"9" 

22 

"4" 

23 

End Of String = OOh 


Table 9-6: ASCII Implemented Operating Definition Page 


Peripheral Qualifier 


Peripheral Device 
Type 

Page Code 

Page Length 

ASCII Operating 
Definition 

Description Length 
ASCII Operating 
Definition 


This field wiSJI normally be set to zero. When an 
Unsupported LUN condition exists (if an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN field in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 

This field is normally set to 1. When an Unsupported LUN 
condition exists , this f|i^id wiijlCr' however, be set to 
lFh. 

This field wi3p be set to the value of the Page Code 
fi.ei'd in the Command Descriptor Block. 

This field specifies the length in bytes of the 
parameters that follow the Page Length field. 

This field specifies the length in bytes of the 
Fof?|kf>wing ASCII still ng (trailing OOh character 
ingjiaded) . 

This field holds the string " SCSI-2 X3.131-1994" . 
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9.3.2.5. Hardware Revision Levels 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = COh 

02 

RESERVED 

03 

Page Length = 17h 

04 

Capstan Motor Assembly Revision Level 

05 


06 

Step Motor Assembly Revision Level 

07 


08 

Cartridge Manipulation Motor Module Revision Level 

09 


10 

Sensor Assembly Revision Level 

11 


12 

Mainboard Assembly Revision Level 

13 


14 

Frame Module Revision Level 

15 


16 

Head Assembly Revision Level 

17 


18 

Top Cover Module Revision Level 

19 


20 

Bridge Module Revision Level 

21 


22 

Bridge Revision Level 

23 


24 

Main Spring Module Revision Level 

25 


26 

End Of String = OOh 


Table 9-7: Hardware Revision Levels Page 


Peripheral Qualifier 


Peripheral Device 
Type 


This field will normally be set to zero. When an 
Unsupported LUN condition exists (if an IDENTIFY message' 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN field in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 

This field is normally set to 1, When an Unsupported LUN 
condition exists , this field will, however, be set to 
lFh. 


Page Code This field will be set to the value of the Page Code 

field in the Command Descriptor Block. 

Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 

Revision Levels These are all two ASCII characters representing the 

revision level of different parts of the Drive's 
hardware. The string is terminated with a zero (OOh) 
character. 
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9.3.2.6. PROM Microcode Revision Level 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = Clh 

02 

RESERVED 

03 

Page Length = 11 h 

04 

Main Microcode Revision Level 

05 


06 


07 


08 

Main Microcode Release Status 

09 

Main Microcode Branch Revision Level 

10 


11 


12 


13 

Main Microcode ID 

14 


15 

DSP Microcode Revision Level 

16 


17 


18 


19 

DSP Microcode Release Status 

20 

End Of String = OOh 


Table 9-8: PROM Microcode Revision Level 


Peripheral Qualifier This field will - (normally be set to zero. When an 
Unsupported LUN condition exists (if an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN field in the 
IDENTIFY message will be evaluated.), this fill'd will, 
however, be set to 3. 


Peripheral Device 
Type 


This field is normally set to 1, When an Unsupported LUN 
condition exists , this field will, however, be set to 
lFh. 


Page Code 


This field will be set to bbe value of the Page Code 
field in the Command Descriptor Block. 


Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 

Main Microcode Four ASCII characters showing the microcode revision 

Revision Level number. The two most significant bytes are incremented 

by " 1" for every major code revision. The two least 
significant bytes are incremented by 1 each time new 
code is made. 
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Main Microcode 
Release Status 


Main Microcode 
Branch Revision 
Level 

Main Microcode ID 


DSP Microcode 
Revision Level 


DSP Microcode 
Release Status 


A single ASCII character designating if the microcode 
was released for the customers or if it is microcode for 
internal use. 

This field is .hot used and will always return the 
character " D" 

Four ASCII characters showing the revision number of a 
branched microcode. The use is same as described for 
Main Microcode Revision Level field above. 


Two ASCII characters designating custom version of the 
.microcode. 

Four ASCII characters showing ttSP Js&crocode revision 

number. The two most significant bytes are incremented 
by " 1" for every major code revision. The two least 
significant bytes are incremented by 1 each time new 
code its. made. 

A single ASCII character designating if the DSP 
microcode was released for the customers or if it is 
microcode for internal use. 

This field is not used and will always return the 
character " D" 
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9.3.2.7. Drive Manufacturing Date 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = C2h 

02 

RESERVED 

03 

Page Length = 09h 

04 

Drive Manufacturing Date - Month 

05 


06 


07 

Day 

08 


09 


10 

Year 

11 


12 

End Of String = OOh 


Table 9-9: Drive Manufacturing Date Page 


Peripheral Qualifier This field w||p^formally be set to zero. When an 
Unsupported LUN condition exists (if an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN field in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 


Peripheral Device 
Type 


This field is normally set to 1. When an Unsupported LUN 
condition exists, this field wi11, however, be set to 
lFh. 


Page Code 


This field will be set to the value of the Page Code 
field in the Command Descriptor Block. 


Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 

Drive This is 8 ASCII characters representing the 

Manufacturing Date manufacturing date on the format 'mm.dd.yy'. The string 
is terminated with a zero (OOh) character,. 
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9.3.2.8. PROM Microcode Creation Date 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = C3h 

02 

RESERVED 

03 

Page Length = 12h 

04 

Main Microcode Creation Date - Month 

05 


06 


07 

Day 

08 


09 


10 

Year 

11 


12 

7” 

13 

DSP Microcode Creation Date - Month 

14 


15 


16 

Day 

17 


18 


19 

Year 

20 


21 

End Of String = OOh 


Table 9-10: PROM Microcode Creation Date Page 


Peripheral Qualifier This field will normally be set to zero. When an 
Unsupported LUN condition exists (If an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN f iel d in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 


Peripheral Device 
Type 


This field is normally set to 1. When an Unsupported LUN 
condition exists, this field will, however, be set to 
lFh. 


Page Code This field wi 11 be set to t|ii|' value of the Page Code 

field in the Command Descriptor Block. 

Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 


Main Microcode This ife 8 ASCII characters representing the Microcode 

Creation Date creation date on the format 'MM.DD.YY'. 


DSP Microcode This is 8 ASCII characters representing the DSP 

Creation Date Microcode creation date on the format 'MM.DD.YY'. 
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9.3.2.9. Drive Adjustment Date 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Peripheral Qualifier | Peripheral Device Type 

01 

Page Code = C4h 

02 

RESERVED 

03 

Page Length = 09h 

04 

Drive Adjustment Date - Month 

05 


06 


07 

Day 

08 


09 


10 

Year 

11 


12 

End Of String = OOh 


Table 9-11: Drive Adjustment Date Page 


Peripheral Qualifier This field w$3fcj' 'formally be set to zero. When an 

Unsupported LUN condition exists (If an IDENTIFY message 
is received, the LUN field in the Command descriptor 
block will be ignored and only the LUN field in the 
IDENTIFY message will be evaluated.), this field will, 
however, be set to 3. 

Peripheral Device This f lei* As normally set to i . When an Unsupported LUN 
Xype condition exists, this field w&E&L however, be set to 

lFh. 


Page Code 


This field will be set to the value of the Page Code 
■field in the Command Descriptor Block. 


Page Length This field specifies the length in bytes of the 

parameters that follow the Page Length field. 


Drive Adjustment 
Date 


These 8 ASCII characters represent the date of the last 
drive adjustment on the format 'MM.DB.YY'. The string is 
terminated with a zero (OOh) character. 
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<sequence1> 


9.4. Exception Handling 

See the section on Error Conditions For All Commands. 

If the EVPD bit is not set and the Page Code is not set 
to zero, the Drive will return CHECK CONDITION status. 
No parameter data will be sent. The Error Code will be 
set to Invalid field in CDB. 

If isfie EVPD bit is set and the Page Code is unknown, 
Drive will return CHECK CONDITION status. No parameter 
data will be sent. The Error Code will be set to Invalid 
ftEE® in CDB. 


9.5. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about tlse generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <data-in> <completed> 
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Load/Unload 


10.1. Command Description 

When a tape cartridge is manually inserted, the Drive 
will automatically position the tape at BOM, which means 
that the tape is physically loaded. To prepare the Drive- 
for media access commands, the tape has to be logically 
loaded. This is achieved by issuing a LOAD command. This 
command may also be used to request a retension 
function. 

It is possible to configure the Drive for Auto Load, 
Auto Retension and Conditional Retension operations (see 
the MODE SELECT section for details). 

The LOAD command (Load bit set to one) will write any 
buffered data to the tape. The tape is rewound to BOT. 
If the .medium type life SLRtapel40 to SLRtape7 or SLR32, 
the media header is updated. After successful execution, 
of a LOAD command the tape is positioned at the 
beginning of partition zero and all media access 
commands are permissible. 

The UNLOAD command (Load bit set to zero) will write any 
buffered data to the tape. The tape is rewound to BOT. 
If the medium type is SLRtapel40 to SLRtape7 or SLR32, 
the media header is updated. The tape is then positioned 
at BOM or EOT determined by the EOT-bit. If media 
removal is not prevented (see PREVENT/ALLOW MEDIA 
REMOVAL command) the cartridge is e jectedi..*^S; media 
removal is prevented, the cartridge is not ejected and 
the command is terminated with CHECK CONDITION status. 
After this error condition the tape is logically 
unloaded and no media access commands are permissible. A 
subsequent LOAD command will logically load the tape 
again and all media access commands are permissible^ 

If immediate operation is requested (IMM bit set to 
one) , the Drive will be logically loaded (Load bit set 
to one) or unloaded (Load bit set to zero) even if the 
tape has not reached its final destination. 

When the Drive is? In buffered, mode, it will discard any 
buffered data when a LOAD/UNLOAD command is validated if 
the previous command was terminated with CHECK 
CONDITION. 

It will not be considered an error when multiply 
LOAD/UNLOAD commands are received in a sequence (as long 
as the first LOAD/UNLOAD command executed with no 
error). 

The Drive will disconnect during execution of this 
command if disconnection, is allowed. 
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10.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 

0 

00 

Operation Code IBh 

01 

Logical Unit Number (LUN) 

| RESERVED 



IMM 

02 

RESERVED 

03 

RESERVED 

04 

RESERVED 


lEOT 

RET 

Load 

05 

Control Byte 


Table 10-1: LOAD/UNLOAD Command Descriptor Block 


IMM An Immediate (IMM) bit of zero indicates that the Drive 

will not return status until the LOAD/UNLOAD operation 
has completed. An IMM bit $>£ bile indicates that the 
Drive will., -return status as soon as the execution of all 
previous commands have been completed and the Command 
Descriptor Block of the LOAD/UNLOAD command has been 
validated. 

RET A Retension (RET) bit of one indicates that the Drive 

will perform a retension pass before the load or unload 
operation is performed. Retension means moving the tape 
one complete pass between EOT and BOT. 

Load A Load bit of one indicates that the tape will be 

logically loaded and moved to BOM. The tape is logically 
loaded which means that the Drive is able to accept 
medium access commands. A Load bit of zero indicates 
that the tape is logically unloaded. The Drive will no 
longer accept media access commands. 

EOT An End Of Tape (EOT) bit of zero indicates that the tape 

w.i il be positioned at BOM after the unload operation has 
been performed. An EOT bit of ohe indicates that the 
tape will be positioned at EOT after the unload 
operation has been performed. This allows fast 
retensioning of the cartridge next time it is used. 

Combinations of t,h^ EOT, RET and Load bits are shown in 
'tiljie. table below: 


EOT 

RET 

Load 

Operation Performed 

0 

0 

0 

Unload, move to BOM 

0 

0 

1 

Load, move to BOM 

0 

1 

0 

Retension, Unload, move to BOM 

0 

1 

1 

Retension, Load, move to BOM 

1 

0 

0 

Unload, move to EOT 

1 

0 

1 

Illegal, CHECK CONDITION 

1 

1 

0 

Retension, Unload, move to EOT 

1 

1 

1 

Illegal, CHECK CONDITION 


Table 10-2: LOAD/UNLOAD Operations 
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<sequence1> 


<sequence 2> 


10.3. Exception Handling 

If CHECK CONDITION status is returned for a LOAD/UNLOAD 
command with an I MM bit of One, the load or unload 
operation has not been performed. 

See the sections on Error Conditions For All Commands , 
Deferred Errors and Error Conditions For Media Access 
Commands. 

If the LINK and IMM bits both are set, then the Drive 
will return CHECK CONDITION status. The Error Code will 
be set Invalid field in CDB. 

If an illegal combination of Load, EOT and RET bits is 
detected, the Drive returns CHECK CONDITION status. The 
Error Code will be set to Invalid field :|JDB. 

If medium removal is prevented, the UNLOAD command (Load 
bit set to zero)' Returns CHECK CONDITION status. The 
Error Code wi ll be set to Medium removal prevented . 

If the physical eject operation fails, the UNLOAD 
command (Load bit set to zero) returns CHECK CONDITION 
status. The Error Code will be set to Media load or eject 
failed . 


10.4. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command afe described. Section 
3.2 has more details about the generic phases i.n the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed> 

This sequence will be used for all LOAD/UNLOAD commands. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the LOAD/UNLOAD command 
is executed and host does not allow disconnection. 
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Logical LOCATE 
Command 


Physical LOCATE 
Command 


Locate 


11.1. Command Description 

The LOCATE command causes the Drive to position the tape 
to a specified position in the data stream. Both 
physical and logical positions are supported. 

The logical LOCATE command does not need special keys to 
get to a certain logical position. The Block Address in 
the CDB will for this command be interpreted as the 
logical block position, meaning the number of blocks 
seen on the SCSI-bus from BOP. The current logical 
position can be read by the READ POSITION command. 

When using a SLRtapel4Q to SLRtape7 or SLR32 medium, 
tapemarks on the tape count as one logical block each. 
When using other tape media, tapemarks are not counted 
as log - ' cal blocks. 

The usage of fiie physical LOCATE is only legal when 
using SLR5 or DC9250 type media on SLR50 drives 
(physical LOCATE is not supported by the SLR140, SLR100, 
SLR75, SLR60 and SLR7 drives). The physical LOCATE 
command wdi^fe,Interpret the Block Address in the CDB as a 
special key or " bookmark" . All blocks and tapemarks 
can be identified with such a key. JpMLs position key can 
be obtained with the use of the READ POSITION command. 
While writing (or reading), the READ POSITION command is 
typically executed every time the tape is at a position 
that the Host system might want to go back to at a later 
stage. The returned position key can then be stored and 
used li&fcejg as an input to the LOCATE command. These 
values can be regarded as keys that are unique to any 
given physical position on the tape. It might, however, 
be several keys that will result in the same logical 
position, as some physical tape blocks do not have any 
logical contents (i.e. ECC blocks or Filler blocks). The 
physical position numbers must be obtained with the READ 
POSITION command, and must not be manipulated in any way 
by the Host system. The LOCATE command will then bring 
the tape back to the same position as it was when the 
READ POSITION command was executed. 

If a physical LOCATE command. aM- issued to an ECC block, 
the drive will position the tape to the next physical 
data block. 

If a physical LOCATE command is issued to a filler 
block, the drive will position the tape to the next 
physical data block. 

If a physical LOCATE command is issued to an ID block, 
the drive will position the tape to the next physical 
data block. 

If a physical LOCATE is issued into a Data Compression 
Unit block, the drive will position the tape at the next 
Data Compression Unit block. 
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11.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 2Bh 

01 

Logical Unit Number (LUN) | RESERVED | BT | CP | IMM 

02 

RESERVED 

03 

Block Address 

04 


05 


06 


07 

RESERVED 

08 

Partition 

09 

Control Byte 


Table 11-1: LOCATE Command Descriptor Block 


BT When the Block address Type (BT) bit is cleared, the 

Block Address field in the CDB will be the logical block 
identifier for the LOCATE operation. If the BT bit is 
set, the M.’&ek Address field''lift the CDB will be the 
physical block identifier. 

When using SLRtapel40 to SLRtape7 or SLR32, media, the 
BT bit must be set to zero. On the SLR140, SLR100, 

SLR75, SLR60 and SLR7 drives the BT bit must always be 
set to zero. Only logical block identifiers are 
supported. 

CP A change partition (CP) bit of one indicates that a 

change to the partition specified in the Partition field 
is to occur prior to positioning to the physical block 
specified in the Block Address field. A CP bit of one is 
only valid when using SLRtapel40 to SLRtape7 or SLR32, 
media. A CP bit of zero indicates that no partition 
change is to be made and the Partition field is to be 
ignored. 

IMM The drive does not support immediate operations on this 

command. The immediate (IMM) bit must be set to zero. 

Block Address The input to the LOCATE command can be either physical 

or logical block identifiers. After a successful command 
execution, the logical tape position will be located 
before the specified block (begintting-of-media side). 

A LOCATE to tell# block address one greater than the last 
block in the partition will return GOOD status. A LOCATE 
to a block more than 1 block beyond the last block in 
the partition will return CHECK CONDITION (see the 
section on Exception Handling below). 

Partition The partition field specifies which partition to select 

if the CP bit is one. The Drive can have up to 36 
partitions. See section 2.3 Partitions Within a Volume 
for information on how to use partitions. 
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11.3. Exception Handling 

See title sections on Error Conditions For All Commands, 
Deferred Errors and Error Conditions For Media Access 
Commands. 

If the BT bit is set to one and the loaded medium is a 
SLRtapel40 to SLRtape7 or SLR32, medium, the LOCATE 
command will be terminated with CHECK CONDITION status. 
The Error Code will be set to Invalid field in CDB. 

If the CP bit is set to one and the loaded medium is an 
SLR5 or DC9250 medium the LOCATE command will be 
terminated with CHECK CONDITION status. The Error Code 
will be set to Invalid field in CDB. 

If the IMM bit is not set to zero, the LOCATE command 
will be terminated with CHECK CONDITION status. The 
Error Code will be set to Invalid field in CDB. 

If the number found in the Partition field is not in i,ige, 
legal range (refer to the partition section of this 
chapter), then the LOCATE command will return CHECK 
CONDITION status. The Error Code will be set to Invalid 
. riEiB in CDB. The logical tape position will not change. 

If the Drive is not able to find any data on the 
inserted cartridge, the cartridge is assumed to be blank 
and the LOCATE command will be terminated with CHECK 
CONDITION. The Error code will be set to End-of Data 
Detected or Recorded entity not found. 

If the specified location can hot be found on the tape, 
iftte Drive will terminate hllife.. LOCATE command with CHECK 
CONDITION status. The Error Code will be set to End of 

DATA DETECTED . 

A CHECK CONDITION caused by early termination of any 
SPACE command never results in a negative value in fY’e 
Information Bytes (the residual count) returned by t-be* 
REQUEST SENSE command. 


11.4. Phase Sequencing 

In this section the poss:bie SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

The Drive will disconnect when the CDB has been 
transferred. The Drive will reconnect when the specified 
block has been located (or an error has been detected). 
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12. Log Select 


12.1. Command Description 

The LOG SELECT command is used to modify statistical 
information related to the media and maintained by the 
Drive or to activate surveillance thresholds to monitor 
selected events in the Drive 1 . 

The log information consists of numerous counters 
related to drive use and write/read operations to/from 
the magnetic tape. 

The parameter list is transferred during *DATA OUT 

phase of the command. If disconnect is allowed, the 
Drive disconnects while the transferred parameters are 
processed. 


12.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 4Ch 

01 

Logical Unit Number (LUN) | RESERVED | PCR | SP 

02 

PC |RESERVED 

03 

RESERVED 

04 

RESERVED 

05 

RESERVED 

06 

RESERVED 

07 

08 

Parameter List Length 

09 

Control Byte 


Table 12-1: LOG SELECT Command Descriptor Block 


Note that the log counter updates are 
with the events that they monitor, 
comparison can not be used to monitor 


not necessarily synchronized 
This means that threshold 
drive actions with any great 
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PCR 


SP 


PC 


Parameter List 
Length 


If the Parameter Code Reset (PCR) bit is be set to 1 and 
the Parameter List Length is 0, all modifiable 
cumulative counters with their DU bits, counter 
thresholds, ETC and TMC fields in parameter control byte 
are set to their default values (the PC-field is 
ignored.). 

The default value of the cumulative counters are 0 
(zero). The default value of the counter thresholds is 
their maximum value (FFFFh, FFFFFFFFFh etc.). The: 
default value of the ETC field is Ob. The default value 
of the TMC f iel# lib. 

If the PCR bit is set to zero, the log parameters is not 
reset. 

If tie SP bit is set to 1 the Drive saves al3t -Log 
parameters identified as savable by the DS bit (after 
performing the specified LOG SELECT operation). 

If the Save Parameter (SP) bit is set to 0, the command 
is performed and no parameters are saved. 

The page control (PC) d defines the type of. 

parameter values to be selected: 

00b : The initiator can update any or all of the LOG 

SELECT parameter ‘threshold values. New threshold 
values are transferred as LOG-pages in tfi# DATA- 
OUT phase of tit# command. Both the pages and 
parameters must be sent in ascending order by the 
page/parameter code values. 

01b : The initiator can update any or all of the LOG 

SELECT parameter accumulated values. New 
accumulated values are transferred as LOG-pages in 
the DATA-OUT phase of the command. Both the pages 
and parameters must be sent in ascending order by 
the page/parameter code values. 

10b : All the, LOG SELECT threshold values, their ETC and 
TMC control fields are set to their default 
values. See the description of the PCR bit for a 
definition of what is meant by default value. No 
parameters are transferred and the Parameter List 
Length must be OOOOh. 

11b : All the modifiable LOG SELECT parameter 

accumulated values and their control bytes are 
reset to their default values. See the description 
of the PCR bit for a definition of what is meant 
by default value. No parameters are transferred 
and the Parameter List Length must be OOOOh. 

These two bytes specify the length of the parameter list 
that wi||?. be transferred during the DATA-OUT phase of 
the command. A Parameter List Length must neither result 
in the truncation of any Log parameter nor exceed the 
actual size of the list. 

A Parameter List Length of zero is legal and indicates 
that no parameters will be transferred. 
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12.3. Parameter List 

12.3.1. General Parameter Description 

See the LOG SENSE command for a description of. atll LOS 
pages/parameters supported by the■ $>rive. 

A LOG-page consists of a 4-byte header and one or more 
parameter blocks. 

If more than one LOG-page is transferred in a LOG SELECT 
command, the pages must be transferred in an ascending 
order by page code. 

If more than one parameter block is transferred' itin a 
page, the parameters must be transferred in an ascending 
order by parameter code. 

It is not required to transfer all parameters defined in 
a LOG-page, but it is required that given page size 
match exactly the si ze. of ail currently present 
parameter blocks. The parameter blocks are 5, 6, 7, 8 or 

12 bytes 1onq for this Drive. 

The Supported Pages page is NOT legal during LOG SELECT. 


12.3.2. Log Page Headers 

The first two bytes of LOG-page header must exactly 
match the page description presented in LOG SENSE 
chapter. 

The remaining two bytes, -tfib- Page Length, must exactly 
match the total size of parameters ^blocks transferred 
within the page. 


12.3.3. Log Parameter Headers 

The first two bytes of parameter header must exactly 
match the parameter header description presented i|i LOG 
SENSE chapter. 

The header byte n+2, the Parameter Control Byte, must be 
set as shown below: 


| BYTE | BIT 7 6 5 4 3 2 1 0 | 

; n+2 | DU | PS | TSD | ETC | TMC | LBIN | LP | 


Table 12-2: Parameter Control Byte 


12-3 Tandberg SLR Product Line SCSI Functional Specifications 









Tandberg Data 


Log Select 


DU When Disable Update (DU) bit is set to 1, it indicates 

that the drive shall not update the associated parameter 
value except in response to a LOG SELECT command. 

When the DU bit is set to 0, 'Indicates that the drive 
shall update the associated parameter to reflect all 
events that should be noted by that parameter. 

The DU bit can be set to 1 only when the corresponding 
parameter is listed as nodif: ab‘. o and when PC field is 
set 01b. Otherwise tfee command is terminated with CHECK 
CONDITION status. 

The default value is Ob. 

DS, TDS These bits must be set to values specified for each 

parameter in the LOG SENSE seerion. 

ETC 1 An Enable'threshold Comparison (ETC) bit of 1 indicates 

that a comparison to the threshold value is to be 
performed whenever the cumulative value is updated by 
drive's internal event. 

A ETC bit of 0 that a comparison is not to be performed. 

The value of the ETC bit is the same for cumulative and 
threshold parameters. 

The default value is Ob. 

TMC The TMC defines the basis for comparison of the 

cumulative and threshold values. The Threshold Met 

Criteria (TMC) field is valid only if ETC bit is 1. The 
following values are 1egal: 

00b : Every update of the cumulative value by drive's 
internal event gives a TRUE comparison. 

01b : Only the updates by which the cumulative value 

reach or pass through the threshold value gives a 
TRUE comparison. 

10b : Only the updates of the cumulative value to a 

value different than the threshold gives a TRUE 
comparison. 

11b : Only the updates of the cumulative value to a 

value greater than the threshold gi ves a TRUE 
comparison. 

If the result of comparison-j^s TRUE and RLEC bit in MODE 
SELECT Control Mode page (OAh) is set to 1, a Unit 
Attention condition will be generated for all 
initiators. The Drive reports CHECK CONDITION status and 
the Error Code will be Threshold Condition Met . 

The value of the TMC field ie the same for cumulative 
and threshold parameters. The default value is lib. 

LBIN, LP These bits must be set to values specified for each 

parameter in the LOG SENSE section. 


See the parameter description in the ipG SENSE command section to 
ensure that threshold comparison is supported for the parameter in 
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The header byte n+3, the Parameter Length, must exactly 
match the length of Parameter Value field. 
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12.3.4. Modifiable Parameter Values 

Only the following parameters can be modified by LOG 
SELECT command: 

■ Buffer Overrun Counter 

■ Buffer Underrun Counter 

■ Rewrite Counter 

■ Total Write Error Counter 

■ Total Write Error Corrected Counter 

■ Total Bytes Written Counter 

■ Total Uncorrected Write Error Counter 

■ Reread Counter 

■ Total Read Error Counter 

■ Total Read Error Corrected Counter 

■ ECC Correction Counter 

■ Total Bytes Read Counter 

■ Total UncOrrected Read Error Counter 

■ ECC Error Counter 

■ TapeAlert Flags 

■ Logical Data Bpfjck Counter 

■ Write Media Block Counter 

■ Read Media Block Counter 

■ Filemark Counter 

■ Setmark Counter 

■ Servo Lock Retry Counter 

■ Servo Track Seek Counter 

■ Write Servo Lock Lost Counter 

■ Write Servo Dropout Counter 

■ Read Servo Lock Lost Counter 

■ Read Servo Dropout Counter 


Any attempt to modify other Log Parameter Values and 
their DU bits will be ignored. 

12.3.5. The TapeAlert Information Page 

The supported TapeAlert flags may be set to one in a Log 
Select with PCR set to zero and PC set to 01b. Any 
attempts to set other flags will be ignored. 


NOTE: The possibility to set the supported TapeAlert flags 
with a Log Select is included for test purpose only. 
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<sequence1> 


<sequence 2> 


12.4. Exception Handling 

See the section on Error Conditions For All Commands. 

If PCR bit is one and Parameter List Length is NOT zero 
the Drive will return CHECK CONDITION status. No 
parameters will be transferred, and the Error Code will 
be Invalid field in CDB. 

If PC field is 10b or lib and Parameter Jr. st Length is 
NOT zero the Drive will return CHECK CONDITION status. 
No parameters will be transferred, and the Error Code 
will be Invalid fieiSlIn CDB. 

If the Parameter list Length do not match exactly -tli© 
real length of the requested LOG-pages, She Drive will 
report CHECK CONDITION status and the Error Code will be 
Invalid field CDB. No log select operation will be 

performed. 

If any bits or bytes in life transferred parameters have 
invalid values, ifte Drive will report CHECK CONDITION 
status and the Error Code will be Invalid. yi-stor SS parameter 
■ fiifpT. No log select operation will be performed. 

If the parameter blocks are not transferred let an 
ascending order of parameter code, the Drive will report 
CHECK CONDITION status and the Error Code will be Invalid 
FIELD in parameter list. No log select operation will be 
performed. 


12.5. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<data-out> <completed> 

When disconnection is allowed the Drive will disconnect 
when the CDB has been transferred. The Drive will 
reconnect wiid®; the previous immediate command has 
completed execution. 

:= <initiator-part> <message-out> <command> <data-out> <completed> 

This sequence will be used when disconnection is not: 
allowed. 
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13 . Log Sense 

13.1. Command Description 

The LOG SENSE command is used to retrieve statistical 
information maintained by the Drive 1 . 

The log information consists of numerous counters 
related to Drive use and write/read operations to/from 
the magnetic tape. When the Log Sense command is issued, 
the Drive will return the requested parameter page(s). 

Power-on or Hard Reset will set the counters either to 
zero or to thd last saved value. They are set to this, 
last saved value only when the counter is identified as 
savable (the DS and TSD bits are zero). 

The parameter list is transferred during the DATA IN 
phase of the command, the disconnect is allowed, the 
Drive will disconnect when executing this command. 


13.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 4Dh 

01 

Logical Unit Number (LUN) | RESERVED | PPC | SP 

02 

PC | Page Code 

03 

RESERVED 

04 

RESERVED 

05 

06 

Parameter Pointer 

07 

08 

Allocation Length 

09 

Control Byte 


Table 13-1: LOG SENSE Command Descriptor Block 


PPC The parameter Pointer Control (PPC) bit MUST be set to 

zero. 

SP If the SP bit is set to 1 the Drive saves 2 all Log 

parameters identified as savable by the DS bit (after 
performing the specftMed LOG SENSE operation) . 

If the Save Parameter (SP) bit is set to 0, the command 
is performed and no parameters are saved. 


Note that the log counter updates are not necessarily synchronized 
with the events that they monitor. This means that threshold 
comparison can not be used to Mhitor drive actions with any great 

The medium used to store saved log data is specified to handle up to 
100000 save operations. 
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PC The Page Control (PC) field indicates what type of 

parameter value the Drive returns to the initiator. 

Note: For page 2Eh (TapeAlert) this fteld is ignored. 

00b : Current Threshold Values 
01b: Current Cumulative Values 
10b: Default Threshold Values 
11b: Default Cumulative Values 

Page Code The Page Code field specifies which page to return. 

Legal Page Codes are: 

OOh : Supported Log Pages Page 

01 h : Buffer Overrun/Underrun Counters Page 

02h : Recoverable Write Error Counter Page 

03h : Recoverable Read Error Counters Page 

2Eh : TapeAlert Page 

30h : Block Counter Page 

31 h : Remaining Capacity Page 

32h : Tapemark Counter Page 

33h : Head Cleaning Page 

34h : Drive Page 

35h : Servo Page 

36h : Track Number Page 

37h : Cartridge Usage Page 

39h : Compression Ratio Page 

3Eh : All Log Pages 1 

Parameter Pointer The Parameter Pointer field MUST be set to zero to 
indicate that the Drive always transfers .all. supported 
parameter codes for each page. 

Allocation Length This field specifies the maximum number of bytes that 
the Initiator has allocated for returned LOG SENSE data. 
An Allocation Length of zero indicates that no LOG SENSE 
data is sent. The Drive terminates the DATA IN phase 
when Allocation Length bytes have been transferred or 
when all availably LOG SENSE data have been transferred, 
whichever is less. 


If Log Sense is issued with a Page Code 3K-h, the Drive wil'T .return 
all Log Pages in ascending order by Page Code. 
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13.3. Parameter List 

13.3.1. Supported Log Pages 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED |Page Code = OOh 

01 

RESERVED 

02 

03 

Page Length = OOOFh 

04 

Supported Page = OOh 

05 

Supported Page = 01 h 

06 

Supported Page = 02h 

07 

Supported Page = 03h 

08 

Supported Page = 2Eh 

09 

Supported Page = 30h 

10 

Supported Page = 31 h 

11 

Supported Page = 32h 

12 

Supported Page = 33h 

13 

Supported Page = 34h 

14 

Supported Page = 35h 

15 

Supported Page = 36h 

16 

Supported Page = 37h 

17 

Supported Page = 39h 

18 

Retrieval of all supported pages, Code = 3Eh 


Table 13-2: Supported Log Pages Page 


Page Code The Page Code for this page is OOh. 

Page Length This field is set to OOOFh indicating that the Supported 

Log Pages page contains 15 bytes/page codes. 
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13.3.2. Buffer Overrun/Underrun Counters Page 



Table 13-3: Buffer Overrun/Underrun Counters Page 


Page Code The Page Code for this page is Olh. 

Page Length This field is set to OOOCh indicating that the page 

parameters occupy 12 bytes. 


Underrun Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

RESERVED 

n+1 

Count Basis 

Cause 

0 

n+2 

DU | DS | TSD 

ETC | TMC | R 

LP 

n+3 

Parameter Length = 02h 

n+4 

n+5 

Buffer Underrun Counter 


Table 13-4: Underrun Log Parameters 


Count Basis This field is set to 0, to indicate, that the criteria 

for incrementing the counter is undefined. 

Cause This Sfe'set to 0, to indicate, that the reason for 

underrun is undefined. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the -D'ri ve shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
velear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFh). 
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DS 

TSD 

ETC 

TMC 

LP 

Parameter Length 

Buffer Underrun 
Counter 


The Disable Save (DS) bit is set to 1 to indicate that, 

the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is ; 1,1b. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 02h to indicate that the counter is 
2 bytes wide. 

This counter is- Incremented, each time, the tape Drive 
has to stop a pending write operation (and thus the tape 
motion) due to empty data buffer. 
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Overrun Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

RESERVED | 

n+1 

Count Basis 

Cause 

1 

n+2 

DU | DS | TSD 

ETC 

TMC 

R 

LP 

n+3 

Parameter Length = 02h 

n+4 

Buffer Overrun Counter 





n+5 







Table 13-5: Overrun Log Parameters 


Count Basis This field is set to 0 to indicate that the criteria for 

incrementing the counter is undefined. 

Cause This field is set to 0 to indicate that the reason for 

overrun is undefined. 

DU The Disable Update (DU) bit set to 0 to indicate that 

the Drive is free to update the counter., 

A DU bit set to 1 indicates that the fttive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive wjsjsft set the DU bit to 1 when the counter 
reaches its maximum value (FFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable. (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Buffer Overrun This counter is incremented, each time,, the tape Drive 

Counter has to stop a pending read operation (and thus the tape 

motion) due to full data buffer. 
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13.3.3. Write Error Counter Page 



00 RESERVED _ \ Page Code = 02h 

01 RESERVED 

02 Page Length = 0038h 


03 

04 

| Rewrite Counter Log Parameter 

15 _ 

16 

j Total Write Errors Log Parameter 

23 

24 

| Total Write Errors Corrected Log Parameter 

31 

32 

| Total Times Errors Processed Log Parameter 

39 _ 

40 

1 Total Bytes Written Log Parameter 

51 _ 

52 

| Total Uncorrected Write Errors Log Parameter 

59 

Table 13-6: Write Error Counter Page 
Page Code The Page Code for this page is 02h. 

Page Length This fl-ild is set to 0038h indicating that the page 

parameters occupy 56 bytes. 


Rewrite Counter Log Parameters 
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Parameter Code 
DU 


DS 

TSD 

ETC 

TMC 

LP 

Parameter Length 
Rewrite Counter 


The Parameter Code is set to OOOlh. 

A Disable Update (DU) bit set to 0 indicates that the 
Drive is free to update the counter. 

A DU bit set to 1 indicates that the t)rn ve shall not-, 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SF.7_.pCT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFFFFFFFFFh). 

The Disable Save (DS) bit is set to 0 to indicate that 
the Drive does support saving of this; log parameter. 

(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 0. The Drive 
will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it se leers one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The. List Parameters (LP) bit is set to 0 to indicate 
that the parameter; is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 08h to indicate that the counter is 
8 bytes wide. 

This counter counts re-writes during write operations. 
When a block is re-written (one or more times) , the 
counter is incremented by one. The increment (s) are 
performed each time capstan motor stops. 
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Total Write Errors Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Write Errors Counter 

n+7 



Table 13-8: Total Write Errors Log Parameters 


Parameter Code The Parameter Code is set to 0002h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set. to 1 indicates that the Drive shall not 
update the counter except in response to a. LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive-r 
defined method for saving rhis- log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 

Write Errors This counter counts be-writes and uncorrectable write 

Counter errors during write operations. The increment(s) are 

performed each time capstan motor stops. 
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Total Write Errors Corrected Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Write Errors Corrected Counter 

n+7 



Table 13-9: Total Write Errors Corrected Log Parameters 


Parameter Code The Parameter Code is set to 0003h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is jfree to update the counted 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use fcfte LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this- log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold valuer itjjs- performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects gilft of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This frigid ij§. set to 04h t<j- indicate that the counter is 
4 bytes wide. 


LP 


Parameter Length 
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Write Errors This counter counts re-writes during write operations. 

Corrected Counter When a block is re-written (one or more times), the 

counter is incremented by one. The increment (s) are 
performed each time capstan motor stops. 

(Note: This counter counts the same events as a counter 
in the parameter 0001 of this page , but it is not 
savable and is smaller.) 


Total Times Errors Processed Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

n+1 

Parameter Code = 0004h 

n+2 

DU | DS | TSD 

ETC | 

TMC 

R 

LP 

n+3 

Parameter Length = 04h 

n+4 

n+5 

Counter ( Reserved ) 


Table 13-10: Total Times Errors Processed Log Parameters 


Parameter Code The Parameter Code is set to 0004h. 

DU The DU always maintains its default value of 0 and can 

not be changed. 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit is always 0 and 

indicates that the comparison wi.J'1 NOT be performed. 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not valid as 

the ETC bit is 0 and can't be changed from its default 
value lib. 

LP The Cist Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This fsLfrld is set to 04h t@ indicate that the counter is 
4 bytes wide. 

Counter This is a dummy counter that always returns 0. The 

counter is implemented only to promote ANSI SCSI-2 
compatibility. 
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Total Bytes Written Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0005h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 08h 

n+4 


1 

Total Bytes Written Counter 

n+11 



Table 13-11: Total Bytes Written Parameters 


Parameter Code The Parameter Code is set to 0005h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the ©rive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFFFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable' (TSD) bit is set to 1 to 

indicate that the Drive does not provide any ©rive- 
defined method for saving this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison fcb the threshold value is performed 
Or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

Parameter Length This field £& set to 08h to indicate that the counter is 
8 bytes wide. 

Total Bytes Written This counter counts the bytes in physical blocks. 

Counter written to the media, during write operations. The 

increment(s) are performed each time capstan motor 
stops. (The physical blocks are data blocks, control 
blocks, filler blocks, ECC blocks and tape marks.) 
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Total Uncorrected Write Errors Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0006h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Uncorrectable Write Errors Counter 

n+7 



Table 13-12: Total Uncorrected Write Errors Log Parameters 


Parameter Code The Parameter Code is set to 0006h. 


DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 

Uncorrectable Write 
Error Counter 


A Disable Update (DU) bit set to 0 indicates that the 
Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
tsie.af the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate- that the Drive does not provide any Drive- 
defined method for saving this log parameter. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not... 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 04h td indicate that the counter is 
4 bytes wide. 

This counter counts hard write errors. 
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13.3.4. Read Error Counter Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 03h 

01 

RESERVED 

02 

Page Length = 0040h 

03 


04 

1 

Reread Counter Log Parameters 

15 


16 

1 

Total Read Error Log Parameters 

23 


24 

1 

Total Read Error Corrected Log Parameters 

31 


32 

1 

ECC Correction Counter Log Parameters 

39 


40 

1 

Total Bytes Read Counter Log Parameters 

51 


52 

1 

Total Uncorrected Read Errors Log Parameters 

59 


60 

1 

ECC Error Counter Log Parameters 

67 



Table 13-13: Read Error Counter Page 

Page Code 

The Page Code for this page is 03h. 

Page Length 

This is set to 0040h indicating that the page 

parameters occupy 64 bytes. 
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Reread Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOlh 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 08h 

n+4 


1 

Reread Counter 

n+11 



Table 13-14: Reread Counter Log Parameters 


Parameter Code The Parameter Code is set to OOOlh. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the ©rive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFFFFFFFFFh). 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable' (TSD) bit is set to 0. The Drive 

will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison fcb the threshold value is performed 
dr not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 08h to indicate that the counter is 
8 bytes wide. 

Reread Counter This counter counts re-reads during read operations. 

This counter is incremented by one, each time, a data 
frame must be re-read. (The tape is stopped, 
repositioned back and started again.) 
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Total Read Error Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Total Read Error Counter 

n+7 



Table 13-15: Total Read Error Parameters 


Parameter Code The Parameter Code is set to 0002h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the ©rive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable' (TSD) bit is set to 1 to 

indicate that the Drive does not provide any ©five- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison fcb the threshold value is performed 
Or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to zero to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 08h to indicate that the counter is 
8 bytes wide. 

Total Read Error This counter counts Rereads and ECC correction and 

Counter Unrecoverable errors during read operations. The 

increment(s) are performed each time capstan motor 
stops. 
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Total Read Error Corrected Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Total Read Error Corrected Counter 

n+7 



Table 13-16: Total Read Error Corrected Log Parameters 


Parameter Code The Parameter Code is set to 0003h. 


DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 

Total Read Error 
Corrected Counter 


A Disable Update (DU) bit set to 0 indicates that the 
Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
tsie.af the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate- that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not... 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to zero to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 08h to indicate that the counter is 
8 bytes wide. 

This counter counts Rereads and ECC correction during 
read operations.,. The: increment (s) are performed each 
time capstan motor stops. 


13-17 


Tandberg SLR Product Line SCSI Functional Specifications 








Tandberg Data 


Log Sense 


ECC Correction Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0004h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

ECC Correction Counter 

n+7 



Table 13-17: ECC Correction Counter Log Parameters 


Parameter Code The Parameter Code is set to 0004h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a, 5©G SELECT 
command that Specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this; log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to zero to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 

ECC Correction This counter counts the number of blocks corrected by 

Counter ECC during tape read operations. 

This counter can be incremented during following SCSI 
commands:: read, verify, space forward, space reverse, 
fast space and locate, or during " read ahead" . 

When the medium used is an SLR5 or DC9250 type medium 
and corrections are made the counter is updated once per 
(15 blocks) data frame. When the medium used is a 
SLRtapel40 to SLRtape7 or SLR32, medium and corrections 
are made the counter is updated twice per (64 blocks) 
data frame. 
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Total Bytes Read Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0005h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 08h 

n+4 


1 

Total Bytes Read Counter 

n+11 



Table 13-18: Total Bytes Read Counter Log Parameters 


Parameter Code The Parameter Code is set to 0005h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFFFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this, log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the Initiator) 
Parameter Length This field is set to 08h to indicate that the counter is 
8 bytes wide. 

Total Bytes Read This counter counts bytes, read from the media, during 

Counter Read and Space operations. The increment(s) are 

performed each time capstan motor stops. The counter 
will remain unchanged during Space reverse. Space EOD, 
Fast Space or on Locate operations. 
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Total Uncorrected Read Errors Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0006h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Uncorrectable Read Errors Counter 

n+7 



Table 13-19: Total Uncorrected Read Errors Log Parameters 


Parameter Code The Parameter Code is set to 0006h. 


DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 

Uncorrectable Read 
Error Counter 


A Disable Update (DU) bit set to 0 indicates that the 
Drive is free to update the counter. 

A DU bit set to 1 indicates that the; Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
bie-at the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving this log parameter. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 04h to indicate that the counter is 
4 bytes wide. 

This counter counts hard read errors. 
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ECC Error Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 8004h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

ECC Error Counter 

n+7 



Table 13-20: ECC Error Counter Log Parameters 


Parameter Code The Parameter Code is set to 8004h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive wiTT set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this, log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the Initiator) 
Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 

ECC Error Counter This counter counts the number of blocks where the CRC 
check failed during tape read operations. These are 
incorrect blocks reported to be correct by the CRC check 
but identified as incorrect by ECC. When this occurs 
tape motions stops and hard read error is reported. 
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13.3.5. TapeAlert Page 

The TapeAlert Page (page code 2Eh) , has 64 log 
parameters. Each 5-byte parameter field holds a Boolean 
parameter value. If bit 0 of the Parameter Value byte is 
set go 1 the value is TRUE, ^remaihihg 7 bits are- 
reserved for future use and will always be set to 0. 


Since the TapeAlert data is event based, the page 
control bits ill- the LOG SENSE command are not 
applicable, and will therefore be ignored by the drive. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 2Eh 

01 

RESERVED 

02 

Page Length = 0140h 

03 


04 


1 

TapeAlert Log Parameters (64 x 5 bytes) 

323 



Table 13-2.1: TapeAlert Page 


Page Code The Page Code for this page is 2Eh. 

Page Length This field is set to 0140h indicating that a list of 64 

TapeAlert flags each of length 5 bytes follows. 


TapeAlert Information Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

5n-1 

Parameter Code = n 





5n 






5n+1 

DU | DS | TSD | 

ETC | 

TMC | 

R 

|LP 

5n+2 

Parameter Length = 01 h 

5n+3 

Value of TapeAlert Flag n 


Table 13-22i TapeAlert Information Log Parameters 


Parameter Code The Parameter Code for each TapeAlert flag field is set 

to n where n tsi) the TapeAlert flag number, n is in the 
range (1..64). The different parameter fields are- 
returned in ascending order of the parameter code. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the TapeAlert flag. 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 

TSD The Target Save Disable (TSD) bit is set to 0. 

ETC The Enable Threshold Comparison (ETC) bit is set to 0 to 

indicate that no threshold comparison will take place. 
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TMC 


The Threshold Met Criteria (TMC) field is set to 0. 


LP 


The List Parameters (LP) bit is set to 0 to indicate 
that the pararaetefjs a data counter. 


Parameter Length This field is set to 1 to indicate that the parameter 
field is one byte long. 

Value of TapeAlert Bit 0 of this byte is set to 0 when the flag is FALSE. 
Flag Bit 0 of this byte is set to 1 when the flag is TRUE. 

Bit 1...7 are all reserved and are set to 0. Unsupported 
TapeAlert fla'gs are: ^ll set to FALSE. 

The following TapeAlert flags are supported: 


Flag Number 

Flag 

Severity 

Cause 

Flag 3: 

Hard Error 

w 

This flag is set to 1 for any unrecoverable 
read/write/positioning error, and is internally cleared when the 
media is ejected. (This flag is set as an explanation of the error 
in conjunction with one of the recovery action flags 4,5 or 6.) 

Flag 4: 

Media 

c 

This flag is set to 1 when the Media Management algorithm 1 
detects a medium with severely degraded performance. The 
drive will monitor the media performance and maintain a media 
performance history log in the media header. The algorithm is 
executed each time the media header is updated (i.e. after a 
REWIND or LOAD/UNLOAD command). This flag is also set to 

1 for any unrecoverable read/write/positioning error that is due 
to faulty media. The flag is internally cleared when the media is 
ejected. 

Flag 5: 

Read Failure 

c 

This flag is set to 1 for an unrecoverable read error where the 
diagnosis is uncertain and could either be faulty media or 
faulty drive hardware. The flag is internally cleared when the 
media is ejected. 

Flag 6: 

Write Failure 

c 

This flag is set to 1 for an unrecoverable write error where the 
diagnosis is uncertain and could either be faulty media or 
faulty drive hardware. The flag is internally cleared when the 
media is ejected. 

Flag 20: 

Clean Now 

c 

This flag is set to 1 when the tape drive detects that the head 
needs cleaning. The flag is internally cleared after a successful 
cleaning operation. 

Flag 22: 

Expired Cleaning 

c 

This flag is set to 1 when the drive detects that an inserted 
cleaning cartridge has been exhausted. The flag is internally 
cleared after a successful cleaning operation with a new 
cleaning cartridge. 

Flag 31: 

Hardware B 

c 

This flag is set to 1 when the drive fails in it's internal Power 

On Selftest (POST). The flag is only cleared when the drive 
power is turned off. 


Table 13-23: Supported TapeAlert Flags (to be continued...) 


The Media Management algorithm is only executed on SLRtapel40, 
SLRtapelOO, SLRtape75, SLRtape60 or SLRtape40 media. 
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Flag Number 

Flag 

Severity 

Cause 

Flag 39: 

Diagnostics 

Required 

w 

This flag is set to 1 when the Media Management algorithm 1 
detects a drive with a dead channel. The drive will monitor the 
channel performance and maintain a drive performance history 
log in the media header. The algorithm is executed each time 
the media header is updated (i.e. after a REWIND or LOAD/- 
UNLOAD command). Run extended diagnostics (e.g. Stand 
Alone Diagnostics (SAD) test or Send Diagnostics) to verify 
that the drive has a fault. The flag is internally cleared when 
the media is ejected. 


Table 13-23: Supported TapeAlert Flags 


Each flag will be cleared to zero in the following 
circumstances: 

■ At drive power on 

■ When the TapeAlert Log page is read. 

■ When specified corrective action has been taken (such as using a 
cleaning cartridge) 

■ On SCSI bus reset or Bus Device Reset Message 

■ On Log Select reset 


NOTE: 

When a flag is cleared by reading- the TapeAlert Log page, the 
flag will not be set again until the error condition is 
removed (e.g. the specified corrective action has been taken). 
All other methods of cleaplitg allow the>5j|yag to be set again. 


The Media Management algorithm is only executed on SLRtapel40, 
SLRtapelOO, SLRtape75, SLRtape60 or SLRtape40 media. 
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13.3.6. Data Block Counters Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 30h 

01 

RESERVED 

02 

Page Length = 0020h 

03 


04 


1 

Logical Block Counter Log Parameters 

11 


12 


1 

Write Media Block Counter Log Parameters 

23 


24 


1 

Read Media Block Counter Log Parameters 

35 



Table 13-24: Data Block Counters Page 


Page Code The Page Code for this page is 30h. 

Page Length This field is set to 0020h indicating that the page 

parameters occupy 32 bytes. 
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Tandberg Data 


Log Sense 


Logical Block Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOOh 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Logical Data Block Counter 

n+7 



Table 13-25: Logical Block Counter Log Parameters 


Parameter Code The Parameter Code is set to OOOOh. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive wiTT set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this, log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the Initiator) 
Parameter Length This field is set to 04h to indicate that the counter is 
4 byte wide. 

Logical Data Block This counter counts the number of Logical Data Blocks 

Counter transported via the SCSI-bus. Whenever a Logical Data 

Block is transported either to or from the host this 
counter is incremented by one. A variable block counts 
as one data block. 
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Tandberg Data 


Log Sense 


Write Media Block Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOlh 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 08h 

n+4 


1 

Write Media Blocks Counter 

n+11 



Table 13-26: Write Media Blocks Counter Parameters 


Parameter Code The Parameter Code is set to OOOlh. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFFFFFFFFFh). 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the Initiator) 
Parameter Length This field is set to 08h to indicate that the counter is 
8 bytes wide. 

Write Media Blocks This counter counts the physical blocks, written to the 
Counter media, during write operations. It is incremented by one 

on the detection of each new physical block. (The 
physical blocks are data blocks, control blocks, filler 
blocks, ECC blocks and tape marks.) 
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Tandberg Data 


Log Sense 


Read Media Block Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 08h 

n+4 


1 

Read Media Blocks Counter 

n+11 



Table 13-27: Read Media Block Counter Log Parameters 


Parameter Code The Parameter Code is set to 0002h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive sets the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFFFFFFFFFh). 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the Initiator) 
Parameter Length This field is set to 08h to indicate that the counter is 
8 bytes wide. 

Read Media Blocks This counter counts blocks, bead from the media, during 

Counter Read and Space operations. It is incremented by one on 

the detection of each new physical block. The counter 
will remain unchanged during Space reverse. Space EOD, 
Fast Space or on Locate operations. 
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Tandberg Data 


Log Sense 


13.3. 7 . Remaining Capacity Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 31 h 

01 

RESERVED 

02 

Page Length = 0020h 

03 


04 


1 

Remaining Capacity Parameters - Partition 0 1 

11 


12 


1 

Remaining Capacity Parameters - Current Partition 1 

19 


20 


1 

Maximum Capacity Parameters - Partition 0 1 

27 


28 


1 

Maximum Capacity Parameters - Current Partition 1 

35 



Table 13-28: Remaining Capacity Page 


Page Code The Page Code for this page is 31h. 

Page Length This field is set to 0020h indicating that the page 

parameters occupy 32 bytes. 


The SLR60 and SLR75 drives will not distinguish between SLRtape60 and 
SLRtape75 when these are loaded into the drive. The drive will in 
both cases report Remaining Capacity as if a SLRtape60 was loaded 
ttfftil the drive has written or read one full track of data v fAasst BOT 
to EOT. From that point onwards, Remaining Capacity will be reported 
correctly also in the case an SLRtape7 : 5 loaded 
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Tandberg Data 


Log Sense 


Remaining Capacity Parameters - Partition 0 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOlh 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Remaining Capacity Counter - Partition 0 

n+7 



Table 13-29: Remaining Capacity Log Parameter code 01 


Parameter Code The Parameter Code is set to OOOlh. 

DU The Disable Update (DU) bit will always be set to 0 to 

indicate that the Drive is always free to update the 
counter. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold (ETC) bit is set to 0 to indicate 

that no threshold comparison will take place. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is; set to 04h to indicate that the counter is 
4 bytes wide. 
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Tandberg Data 


Log Sense 


Remaining Capacity 
Counter - Partition 0 


When the drive operates in write mode this counter 
counts/presents remaining physical native capacity of 
partition 0, scaled in KBytes. When the drive operates 
in read mode this counter reflects the potential amount 
of data stored from the current tape position to the end 
of the partition and not the actual remaining storage 
capacity of the partition. If the drive operates on 
another partition than partition 0, this counter will be 
equal to Maximum Capacity of partition 0. 

Note that the capacity indicated is the capacity up to 
the logical early warning marker. 

This counter is not designed for use as an absolute 
count of remaining capacity at any arbitrary moment, but 
as a means to calculate approximate fraction of tape 
usage during backup or restore operations. 

Any attempt by initiator to alter this counters value 
will be ignored. 

Note: The Remaining Capacity counter presents an 
approximate amount of native physical data which can be 
written to the current tape partition. This count can be 
related to logical user data only if the tape drive is 
used in an optimal way. A high number of underruns 
during write (due to a tape of poor quality, not 
favorable system settings, low host transfer rate and/or 
writing of a small amount of data per session) or 
excessive use of forced streaming might reduce the 
actual remaining capacity significantly. In addition, 
the counter does not reflect any impact of a possible 
use of data compression. The Remaining Capacity counter 
is controlled by processes on the tape side of the data 
buffer and is thus not fully synchronized with the data 
stream on the SCSI-bus. 
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Tandberg Data 


Log Sense 


Remaining Capacity Log Parameters - Current Partition 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Remaining Capacity Counter - Current Partition 

n+7 



Table 13-30: Remaining Capacity Log Parameter code 02 


Parameter Code The Parameter Code is set to 0002h. 

DU The Disable Update (DU) bit will always be set to 0 to 

indicate that the Drive is always free to update the 
counter. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold (ETC) bit is set to 0 to indicate 

that no threshold comparison will take place. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

the ETC bit is set to 1 and it selects one of four 
possible Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is; set to 04h to indicate that the counter is 
4 bytes wide. 
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Tandberg Data 


Log Sense 


Remaining Capacity 
Counter - Current 
Partition 


When the drive operates in write mode this counter 
counts/presents the remaining physical native capacity 
of the current (active) partition, scaled in KBytes. 

When the drive operates in read mode this counter will 
reflect the potential amount of data stored from the 
current tape position to the end of the partition and 
not the actual remaining storage capacity of the 
partition. 

Note that the capacity indicated is the capacity up to 
the logical early warning marker. 

This counter is not designed for use as an absolute 
count of remaining capacity at any arbitrary moment, but 
as a means to calculate the approximate fraction of tape 
usage during backup or restore operations. 

Any attempt by the initiator to alter this counter will 
be ignored. 

Notes: 

O The Remaining Capacity counter presents an approximate 
amount of native physical data which can be written to 
the current tape partition. This count can be related 
to logical user data only if the tape drive is used in 
an optimal way. A high number of underruns during 
write (due to a tape of poor quality, not favorable 
system settings, low host transfer rate and/or writing 
of a small amount of data per session) or excessive 
use of forced streaming might reduce the actual 
remaining capacity significantly. In addition, the 
counter does not reflect any impact of a possible use 
Of data compression. The Remaining Capacity counter is 
controlled by processes on the tape of the data buffer 
and is thus not fully synchronized with the data 
stream on the SCSI-bus. 

© The Current Partition number can be obtained from the 
Active Partition field of the Device Configuration 
Page using a MODE SENSE command. The number of 
additional partitions on the currently inserted tape 
can be obtained from the Additional Partitions Defined 
field of the Medium Partition Page using a MODE SENSE 
command. 
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Tandberg Data 


Log Sense 


Maximum Capacity Log Parameters - Partition 0 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Maximum Capacity Counter - Partition 0 

n+7 



Table 13-31: Maximum Capacity Log Parameter code 03 


Parameter Code 
DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 

Maximum Capacity 
Counter - Partition 0 


The Parameter Code is set to 0003h. 

The Disable Update (DU) bit will always be set to 0 to 
indicate that the Drive is always free to update the 
counter. 

(Note: This bit can not be changed by the initiator) 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log parameter,. 
(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter, 

(Note: This bit can not be changed by the initiator) 

The Enable Threshold (ETC) bit is set to 0 to indicate 
that no threshold comparison will take place. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 04h to indicate; that the counter is 
4 bytes wide. 

This counter presents an estimation of the maximum 
capacity of partition 5, This counter reflects 
corresponding value of Partition Size Descriptor in Mode 
Sense's - Medium Partition Page, bur the count here is 
scaled to kilobytes. 

Any attempt by initiator to alter this counters 
accumulated, threshold or control-bytes values will be 
ignored. 
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Tandberg Data 


Log Sense 


Maximum Capacity Log Parameters - Current Partition. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0004h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Maximum Capacity Counter - Current Partition 

n+7 



Table 13-32: Maximum Capacity Log Parameter code 04 


Parameter Code 
DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 

Maximum Capacity 
Counter - Current 
Partition 


The Parameter Code is set to 0004h. 

The Disable Update (DU) bit will. always be set to 0 to 
indicate that the Drive is always free to update the 
counter. 

(Note: This bit can not be changed by the initiator) 

The Disable Save (DS) bit is set to 1 to Abdicate that the 
Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to indicate 
that the Drive does not provide any Drive-defined method 
for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

The Enable Threshold (ETC) bit is set to 0 to indicate that 
no threshold comparison will take place. 

The Threshold Met Criteria (TMC)lfaeld is valid Sfsfy if the 
ETC bit is set to 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description,. 

The List Parameters (LP) Jfit is set to 0 to indicate that 
the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

this field is set to 04h to indicate that the counter is 4 
bytes wide. 

This counter presents an estimation of the maximum capacity 
Of the current partition. This counter corresponds to the 
val-pe of the Partition Size Descriptor of Active Partition 
in Mode Sense's - Medium Partition Page, but- the count here 
is scaled to kilobytes. 

Any attempt by the Initiator to. alter this counters 
accumulated, threshold or control-bytes value will be 
ignored. 

(Note: The Current Partition number can be obtained from 
MODE SENSE - Device Configuration Page - see field Active 
Partition. The Number of additional partitions on the 
currently inserted tape can be obtained from MODE SENSE - 
Medium Partition Page - see field Additional Partitions 
Defined.) 
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Tandberg Data 


Log Sense 


13.3.8. Tape Mark Counters Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 32h 

01 

RESERVED 

02 

Page Length = OOlOh 

03 


04 


1 

Filemark Counter Parameters 

11 


12 


1 

Setmark Counter Parameters 

19 



Table 13-33: Tape Mark Counters Page 


Page Code The Page Code for this page is 32h. 

Page Length This field is set to OOlOh indicating that the page 

parameters occupy 16 bytes. 


Filemark Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOOh 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | R | LP 

n+3 

Parameter Length = 04h 

n+4 


1 

Filemark Counter 

n+7 



Table 13-34: Filemark Counter Log Parameters 


Parameter Code The Parameter Code is set to OOOOh. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set;, to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to. set or 
dear the DU bit. 

The Drive set the DU bit to 1 when the counter 

reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this, log parameter. 
(Note: This bit can not be changed by the initiator) 
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Tandberg Data 


Log Sense 


TSD 

ETC 

TMC 

LP 

Parameter Length 
Filemark Counter 


The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

The Enable Threshold (ETC) bit is set to 0 to indicate: 
that no threshold comparison will take place. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value iS'JlSlb. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameteri^s a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 04h to indicate :t,hat the counter is 
4 bytes wide. 

This counter counts the number of filemarks received 
from or reported to the Initiator, and number of 
•jlllemarks being spaced over on Initiators request (‘aL'e& 
SCSI commands: Space over'sBilemarks and Space over 
sequential filemarks) 1 . 


The counter always counts up without regard fcd the direction of the 
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Tandberg Data 


Log Sense 


Setmark Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOlh 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Setmark Counter 

n+7 



Table 13-35: Setmark Counter Log Parameters 


Parameter Code The Parameter Code is set to OOOlh. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set fco 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate: that 

the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the Initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison td the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 

Setmark Counter This counter counts the number of setmarks received from 

or reported to the Initiator, and the number of setmarks 
being spaced over on the Initiators request (using SPACE 
Over Setmarks command) 


The counter always counts up without regard td the direction of the 
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Tandberg Data 


Log Sense 


13.3.9. Head Cleaning Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 33h 

01 

RESERVED 

02 

Page Length = 12h 

03 


04 

1 

Clean Head Log Parameters 

08 


9 

1 

Head Cleaning Time Log Parameters 

15 


16 

1 

Cleaning Count Log Parameters 

21 



Table 13-36: Head Cleaning Page 

Page Code 

The Page Code for this page is 33h. 

Page Length 

This field is set to 12h indicating that the page 
parameters occupy 18 bytes. 


Clean Head Log Parameters 

BYTE 

BIT 7 6 5 

4 3 2 

1 

0 

n+0 

Parameter Code = OOOOh 




n+1 





n+2 

DU | DS | TSD 

ETC | TMC 

R 

ILP 

n+3 

Parameter Length = 01 h 

n+4 

RESERVED 



| Clean 


Table 13-37: Clean Head Log Parameters 


Parameter Code The Parameter Code is set to OOOOh. 

DU The Disable Update (DU) bit will always be set to 0 to 

indicate that the Drive is always free to update the 
counter. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter each time- the parameter 
value has been changed. 

(Note: This bit can not be changed by the Initiator) 
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Tandberg Data 


Log Sense 


ETC An Enable Threshold Comparison (ETC) bit is always 0 and 

indicates that the comparison will NOT be performed. 
(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not valid as 

the ETC bit is 0 and can't be changed from it's default 
value lib. 

LP The Parameters (LP) bit is set to 0 to indicate that 

the parameter is a data counter 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to Olh to indicate that the counter is 

1 bytes wide. 

Clean The Clean bit is normally 0, but if the magnetic head of 

the Drive has to be cleaned the value of this field is 
changed to 1 % 


Head Cleaning Time Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOlh 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | R | LP 

n+3 

Parameter Length = 03h 

n+4 


1 

Head Cleaning Time 

n+6 



Table 13-38: Head Cleaning Time Log Parameters 


Parameter Code The Parameter Code is set to OOOlh. 

DU The Disable Update (DU) bit wf 1.3 normally be set to 0 to 

indicate that the Drive is always free to update the 
counter. If the counter reaches its maximum value 
(FFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value until a successful cleaning 
has been performed. When the cleaning is performed both 
the DU bit and counter are cleared. 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison fcd the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 


The drifeeria for setting the dlean bit are poor read/write 
performance and when the tape has traveled more than a pre-set 
threshold since last cleaning. 
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Tandberg Data 


Log Sense 


TMC 

LP 

Parameter Length 

Head Cleaning Time 
Counter 


The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 03h to indicate;--^hat the counter is 
3 bytes wide. 

The Head Cleaning Tiffip indicates minutes of motion since 
last head Cleaning. 
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Tandberg Data 


Log Sense 


Cleaning Count Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 02h 

n+4 


1 

Cumulative Cleaning Counter 

n+5 



Table 13-39: Cleaning Count Log Parameters 


Parameter Code 
DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 

Cumulative 
Cleaning Counter 


The Parameter Code is set to 0002h. 

The Disable Update (DU) bit will normally be set to 0 to 
indicate that the Drive is always free to update the 
counter. When the counter reaches its maximum values 
(FFFFh) the DU bit is set to 1 and cause the counter to 
retain its maximum value. 

The Disable Save (DS) bit is set to 0 to indicate that 
the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 0. The Drive 
will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not.. 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one. Of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 02h to indicate that the counter is 
2 bytes wide. 

The Cumulative Cleaning Counter counts number of 
successfully performed head cleanings. 
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Tandberg Data 


Log Sense 


13.3.10. Drive Page 



Table 13-40: Drive Page 


Page Code The Page Code for this page is 34h. 

Page Length This field is always set to OEh indicating that the page 

parameters occupy 14 bytes. 
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Tandberg Data 


Log Sense 


Total Power On Time Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 03h 

n+4 


1 

Total Power On Time 

n+6 



Table 13-41: Total Power On Time Parameters 


Parameter Code The Parameter Code is set to 0002h. 

DU The Disable Update (DU) bit will, normally be set to 0 to 

indicate that the Drive is always free to update the 
counter. If the counter reaches its maximum value 
(FFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 03h to indicate that the counter is 
3 bytes wide. 

The Total Power On Time counter accumulates the total 
amount of minutes the Drive has been on \ 

Any attempt by initiator to alter this counters value 
will be ignored. 


LP 

Parameter Length 

Total Power On 
Time 


The range of this counter, 0 to 16777215 minutes, corresponds to a 
period from (Jtijp about 31 years. 
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Tandberg Data 


Log Sense 


Cartridge Load Counter Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 03h 

n+4 


1 

Cartridge Load Counter 

n+6 



Table 13-42: Cartridge Load Counter Parameters 


Parameter Code The Parameter Code is set to 0003h. 

DU The Disable Update (DU) bit will normally be set to 0 to 

indicate that the Drive is always free to update the 
counter. If the counter reaches its maximum value 
(FFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 0 to indicate that 

the Drive does support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter each time a cartridge is 
unloaded. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 03h to indicate that the counter is 
3 bytes wide. 

The Cartridge Load Counter increments each time a new 
cartridge is physically loaded in the Drive. 

Any attempt by initiator to alter this counters value 
will be ignored 


LP 

Parameter Length 

Cartridge Load 
Counter 
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Tandberg Data 


Log Sense 


13.3.11. Servo Page 1 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 35h 

01 

RESERVED j 

02 

Page Length = 0028h 

03 


04 

1 

Servo Lock Retry Log Parameters 

09 


10 

1 

Servo Track Seek Log Parameters 

15 


16 

1 

Write Servo Lock Lost Log Parameters 

21 


22 

1 

Write Servo Dropout Log Parameters 

29 


30 

1 

Read Servo Lock Lost Log Parameters 

35 


36 

1 

Read Servo Dropout Log Parameters 

43 



Table 13-43: Servo Page 

Page Code 

The Page Code for this page is 35h. 


Page Length This is set to 0028h indicating that the page 

parameters occupy 40 bytes. 


This page is re.' cvar.t. for servo based media only (SLRtapel40, 
SLRtapelOO, SLRtape75, SLRtape60, SLRtape50, SLRtape40, SLRtape7 and 
SLRtape24) . The parameters of this page do not contain any valid 
information r«i'^ting ; fep' ;pther media. 
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Log Sense 


Servo Lock Retry Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

n+1 

Parameter Code = OOOOh 

n+2 

DU | DS | TSD 

ETC 

TMC 

R 

LP 

n+3 

Parameter Length = 02h 

n+4 

n+5 

Servo Lock Retry Counter 


Table 13-44: Servo Lock Retry Log Parameters 


Parameter Code The Parameter Code is set to OOOOh. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to % indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
teaches its maximum value (FFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to 02h. 

Servo Lock Retry The Servo Lock Retry Counter is incremented when the 

Counter Drive performs retry on a track seek operation. (The 

tape stops, moves back and starts to move again.). 
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Tandberg Data 


Log Sense 


Servo Track Seek Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

n+1 

Parameter Code = OOOlh 

n+2 

DU | DS | TSD 

ETC 

TMC 

R 

LP 

n+3 

Parameter Length = 02h 

n+4 

n+5 

Servo Track Seek Counter 


Table 13-45: Servo Track Seek Log Parameters 


Parameter Code The Parameter Code is set to OOOlh. 

DU A Disable Update (DU) bit set to 0'Indicates that the 

Drive is free to update the counter^ 

A DU bit set to 1 indicates that the shall not 

update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
cl@fr the DU bit. 

The Drive wigil Sbt the DU bit to- ;t. when the counter 
reaches its rax:mum value (FFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this-; 1 og parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set fto 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 02h. 

The Servo Track Seek Counter is incremented for each 
Track Seek. The track seek occurs each time the tape 
starts movement due to read or write operation. 


LP 

Parameter Length 
Servo Track Seek 
Counter 
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Log Sense 


Write Servo Lock Lost Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

n+1 

Parameter Code = 0002h 

n+2 

DU | DS | TSD 

ETC 

TMC 

R 

LP 

n+3 

Parameter Length = 02h 

n+4 

n+5 

Write Servo Lock Lost Counter 


Table 13-46: Write Servo Lock Lost Counter Log Parameters 


Parameter Code The Parameter Code is set to 0002h. 


DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 
Write Servo Lock 
Lost Counter 


A Disable Update (DU) bit set to 0 indicates that the 
Drive is free to update the counter. 

A DU bit set to 1 indicates that th© ®rive shall not 
update the counter except in response to a SOB SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFh). 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log paramerer. 
(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter.. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 02h. 

The Servo Lock Lost Counter is incremented when the head 
servo has lost servo lock during write operarion. The 
servo lock is considered to be lost if the tracking 
error exceeds allowed maximum value (This can for 
example happen, when the Drive is exposed to an external 
mechanical shock). 
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Tandberg Data 


Log Sense 


Write Servo Dropout Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Write Servo Dropouts Counter 

n+7 



Table 13-47: Write Servo Dropout Log Parameters 


Parameter Code The Parameter Code is set to 0003h. 

DU A Disable Update (DU) bit set to 0 indicates that the Drive 

is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall hot update 
the counter except in response to a LOG SELECT command that 
specifies a new value for the counter. 

: , ;: Jtie initiator may use the LOG SELECT command to set or 
.Clear the DU bit. 

''Jfhe Drive will set the DU bit to 1 when the counter reaches 
its maximum value (FFFFFFFFh). 

DS ; £;he Disable Save (DS) bit is set to 1 to incLri cate that the 

Drive does not support saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to indicate 

that the Drive does not provide any Drive-defined method 
for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates whether 

comparison to the threshold value is performed or not,. 

The default value is 0. See the LOG SELECT command for 
further description*. 

TMC The Threshold Met Criteria (TMC) field is valid only if ETC 

bit is 1 and it selects one of four possible Threshold Met 
Criteria. 

The defaullS .value is lib. See the LOG SELECT command for 
further description* 

LP The List Parameters (LP) bit is set to 0 to indicate that 

the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length fjjits field is set to 04h. 

Write Servo Dropout The Write Servo Dropout Counter is incremented on each two- 
Counter channels dropout detection. A dropout may be caused by 

physical defect on the tape. The dropout has to be detected 
by both read heads, currently used for servo tracking, 
simultaneously, to effect Drive operation (and be counted 
here). 

When a two-channel dropout is detected on a servo track 
during write operation, the write current is switched off 
to avoid writing over data on neighboring tracks. 
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Tandberg Data 


Log Sense 


Read Servo Lock Lost Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

n+1 

Parameter Code = 0004h 

n+2 

DU | DS | TSD 

ETC 

TMC 

R 

LP 

n+3 

Parameter Length = 02h 

n+4 

n+5 

Read Servo Lock Lost Counter 


Table 13-48: Read Servo Lock Lost Counter Log Parameters 


Parameter Code The Parameter Code is set to 0004h. 


DU 


DS 

TSD 


ETC 


TMC 


LP 


Parameter Length 
Read Servo Lock 
Lost Counter 


A Disable Update (DU) bit set to 0 indicates that the 
Drive is free to update the counter. 

A DU bit set to 1 indicates that the. ©rive shall not 
update the counter except in response to a SOB SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive will set the DU bit to 1 when the counter 
reaches its maximum value (FFFFh). 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log paramerer. 
(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter.. 

(Note: This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit indicates 
whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

The Threshold Met Criteria (TMC) field is valid only if 
ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 02h. 

The Read Servo Lock Lost Counter is incremented when the 
head servo has lost servo lock during read operation. 

The servo lock i ; 's considered to be lose if the tracking 
error exceeds allowed maximum value (This can for 
example happen, when the Drive is exposed to an external 
mechanical shock). 
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Tandberg Data 


Log Sense 


Read Servo Dropout Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0005h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Read Servo Dropouts Counter 

n+7 



Table 13-49: Read Servo Dropout Log Parameters 


Parameter Code The Parameter Code is set to 0005h. 

DU A Disable Update (DU) bit set to 0 indicates that the 

Drive is free to update the counter. 

A DU bit set to 1 indicates that the Drive shall not 
update the counter except in response to a LOG SELECT 
command that specifies a new value for the counter. 

The initiator may use the LOG SELECT command to set or 
clear the DU bit. 

The Drive wiTT set the DU bit to 1 when the counter 
reaches its maximum value (FFFFFFFFh). 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this, log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field iS: set to 04h. 

Read Servo Dropout The Read Servo Dropout Counter is incremented on each 

Counter two-channels dropout detection during read. A dropout 

may be caused by physical defect on the tape. The 
dropout has to be detected by both read heads, currently 
used for servo tracking, simultaneously. 
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Log Sense 


13.3.12. Track Number Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED | Page Code = 36h 

01 

RESERVED 

02 

03 

Page Length = 0006h 

04 

05 

Parameter Code = OOOOh 

06 

du | oi | tId | Etc | tmc | r | lp 

07 

Parameter Length = 02h 

08 

09 

Track Number 


Table 13-50: Track Number Page 


Page Code 
Page Length 

Parameter Code 
DU 

DS 

TSD 

ETC 

TMC 

LP 

Parameter Length 
Track Number 


The Page Code for this page is 36h. 

This field is set to 000 6^;.indicating that the page 
parameter occupies 6 bytes. 

The Parameter Code is set to OOOOh. 

The Disable Update (DU) bit will always be set to 0 to 
indicate that the Drive is always free to update the 
counter. 

(Note: This bit can not be changed by the initiator) 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log parameter,, 
(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 1 to 
indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter.,, (Note: 
This bit can not be changed by the initiator) 

An Enable Threshold Comparison (ETC) bit is always 0 and 
indicates that the comparison will NOT be performed. 
(Note: This bit can not be changed by the initiator) 

The Threshold Met Criteria (TMC) field is not valid as 
the ETC bit is 0 and can't be changed from it's default 
value lib. 

The List Parameters (LP) bit- is set to 0 to indicate 
that the parameter is a data counter. (Note: This bit 
can not be changed by the initiator) 

This field is set to 02h to indicate that the counter is 
2 bytes wide. 

This two bytes indicates current position of the 
read/write head. The position is reported by indicating 
the current track or track set number (depending on the 
tape format in use). 
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Tandberg Data 


Log Sense 


13.3.13. Cartridge Usage Page 



00 RESERVED _ | Page Code = 37h 

01 RESERVED 

02 Page Length = 36h 


03 

04 

| Cartridge Serial Number Log Parameters 

17 

18 

j Cartridge Load Counter Log Parameters 

25 

26 

| Cartridge BOT Pass Counter Log Parameters 

33 

34 

| Cartridge EOT Pass Counter Log Parameters 

41 

42 


Cartridge Write Pass Counter Log Parameters 



| Cartridge Motion Time Log Parameters 

57 


Table 7 3-51: Cartridge Usage Page 


Page Code The Page Code for this page is 37h. 

Page Length This fielxJ j,s always set to 3 6h indicating that ifce page 

parameters occupy 54 bytes. 
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Cartridge Serial Number Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

Parameter Code = OOOlh 





n+1 






n+2 

du 5i tId 

ETC 

TMC 

| LBIN 

LP 

n+3 

Parameter Length = OAh 

n+4 






1 

Cartridge Serial Number 





n+13 







Table 13-52: Cartridge Serial Number Parameters 


Parameter Code The Parameter Code is set to OOOlh. 

DU The Disable Update (DU) bit is not defined for list 

Parameters (indicated by the IP bit) and is set to 0. 
(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of thi& log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The 

Cartridge Serial Number is saved on the medium but will 
never change. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable 'Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 0 to indicate that the List Pa¬ 

rameter is a string of ASCII characters. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to OAh to indicate that the string is 
10 bytes long. 

Cartridge Serial The Cartridge Serial Number of the current inserted 

Number cartridge represented by ASCII characters. The string is 

not terminated by a null character. " UNKNOWN " is 
returned if no cartridge is inserted or the serial 
number is unavailable. The Cartridge Serial Number is 
also available in Mode Sense. 

Any attempt by initiator to alter this List Parameter 
will be ignored. 
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Log Sense 


Cartridge Load Counter Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

du | ds | tId | Etc | tmc | r | lp 

n+3 

Parameter Length = 04h 

n+4 


1 

Cartridge Load Counter 

n+7 



Table 13-53: Cartridge Load Counter Parameters 
Parameter Code The Parameter Code is set to 0002h. 

DU The Disable Update (DU) bit will normally be set to 0 to 

indicate that the Drive is always free to update the 
counter. If the counter reaches its maximum value 
(FFFFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter 
in response to a LOG SELECT or LOG SENSE command with an 
SP bit of 1. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

wi,li save this log parameter on the medium each time the 
media header is updated, except when SLRtape50, SLR32, 
SLRtape24, SLR5 or DC9250 type medium is used. Note that 
the media header is only updated after write type 
operations. When only read type operations are performed 
the media header will not be updated and the new counter 
value will not be saved. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 
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Tandberg Data 


Log Sense 


Cartridge Load 
Counter 


The Cartridge Load Counter is incremented each time this 
cartridge is physically loaded in a Drive. This counter 
is saved on the medium and indicates how many times this 
cartridge is Ipadcd by any Drive. Note, the Cartridge 
Load Counter id the Drive Page is saved in the Drive and 
indicates how many times a Drive has, loaded any 
cartridge. 

Any attempt by iitiftiator to alter this counter value 
wijj£ be ignored 
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Cartridge BOT Pass Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

du | ds | tId | Etc | tmc | r | lp 

n+3 

Parameter Length = 04h 

n+4 


1 

Cartridge BOT Pass Counter 

n+7 



Table 13-54: Cartridge BOT Pass Counter Log Parameters 


Parameter Code The Parameter Code set to 0003h. 

DU The Disable Update (DU) bit will normally be set to 0 to 

indicate that the Drive is always free to update the 
counter^"IS the counter reaches its maximum value 
(FFFFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter 
in response to a LOG SELECT or LOG SENSE command with an 
SP bit of 1. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter on the medium each time the 
media header is updated, except when SLRtape50, SLR32, 
SLRtape24, SLR5 or DC9250 type medium is used. Note that 
the media header is only updated after write type 
operations. When only read type operations are performed 
the media header will not be updated and the new counter 
value will not be saved. Note that this counter may be 
incremented during the media header update operation and 
this increment will not be saved on the medium. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit indicates 

whether comparison to the threshold value is performed 
or not. 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

The List Parameters (LP) bit is set to 0 to indicate 
that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 04h to indicate that the counter is 
4 bytes wide. 

The Cartridge BOT Pass Counter is incremented each time 
the Load Point (LP) tape marker is passed in forward 
direction. The counter is normally incremented by one 
for each track turn operation at BOT, incremented by one 
or two for each physically load operation and 
incremented by two for each media header update. 

Any attempt by initiator to alter this counter value 
will be ignored 


LP 

Parameter Length 

Cartridge BOT Pass 
Counter 
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Cartridge EOT Pass Counter Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0004h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Cartridge EOT Pass Counter 

n+7 



Table 13-55: Cartridge EOT Pass Counter Log Parameters 


Parameter Code The Parameter Code is set to 0004h. 

DU The Disable Update (DU) bit w|||| fibrmally be set to 0 to 

indicate that the Drive is always free to update the 
counter. If the counter reaches its maximum value 
(FFFFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter 
in response to a LOG SELECT or LOG SENSE command with an 
SP bit of 1. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Di sable (TSD) bit is set to 0. The.: Drive 

will save this log parameter on the medium each time the 
media header is updated, except when SLRtape50, SLR32, 
SLRtape24, SLR5 or DC9250 type medium is used. Note that 
the media header is only updated after write type 
operations. When only read type operations are performed 
the media header will not be updated and the new counter 
value will not be saved. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bit ind:cates 

whether comparison t.O the threshold value is performed 
or not . 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is lib. See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bit is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 

Cartridge EOT Pass The Cartridge EOT Pass Counter is incremented each time 

Counter the Early Warning (EW) tape marker is passed in reverse 

direction. The counter is normally incremenred by 1 for 
each track turn operation at EOT. 

Any attempt by initiator to alter this counter value 
will be ignored 
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Cartridge Write Pass Counter Log Parameters 


BYTE 

BIT 7 6 5 

4 

3 2 

1 

0 

n+0 

Parameter Code = 0005h 





n+1 






n+2 

du oi tId 

ETC 

TMC 

| LBIN 

LP 

n+3 

Parameter Length = 04h 

n+4 






1 

Cartridge Write Pass Counter 





n+7 







Table 13-56: Cartridge Write Pass Counter Log Parameters 


Parameter Code The Parameter Code is set to 0005h. 


DU 

DS 


TSD 


ETC 


TMC 


LBIN 

LP 

Parameter Length 

Cartridge Write 
Pass Counter 


The Disable Update (DU) bit is not defined for list 
Parameters (indicated by the LP bit) and is set to 0. 

(Note: This bit can not be changed by the initiator) 

The Disable Save (DS) bit is set to 1 to indicate that 
the Drive does not support saving of this log parameter 
in response to a LOG SELECT or LOG SENSE command with an 
SP bit of 1. 

(Note: This bit can not be changed by the initiator) 

The Target Save Disable (TSD) bit is set to 0. The Drive 
will,' save this list parameter on the medium for each 
write operation. 

(Note: This bit can not be changed by the initiator) 

The Enable Threshold Comparison (ETC) bit is not defined 
for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

The Threshold Met Criteria (TMC) field is not defined 
for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

The LBIN bit is set to 1 to indicate that the List Pa¬ 
rameter contains binary information. 

(Note: This bit can not be changed by the initiator) 

The List Parameters (LP) bit is set to 1 to indicate 
that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

This field is set to 04h to indicate that the counter is 
4 bytes wide. 

The Write Pass Counter is incremented each time the 
medium is written from BOP. Each partition has a 
separate Write Pass Counter and this page Wfjla, return 
the counter of the current partition. 

Any attempt by initiator to alter this parameter value 
will be ignored. 
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Cartridge Motion Time Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0006h 

n+1 


n+2 

du | oi | tId | Etc | tmc | r | [p 

n+3 

Parameter Length = 04h 

n+4 


1 

Cartridge Motion Time 

n+7 



Table 13-57: Cartridge Motion Time Log Parameters 


Parameter Code The Parameter Code is set to 0006h. 

DU The Disable Update (DU) bit wi,M normally be set to 0 to 

indicate that the Drive is always free to update the 
counter. If the counter reaches its maximum value 
(FFFFFFFFh) the DU bit is set to 1 and cause the counter 
to retain its maximum value. 

(Note: This bit can not be changed by the initiator) 

DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter 
in response to a LOG SELECT or LOG SENSE command with an 
SP bit of 1. 

(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 0. The Drive 

will save this log parameter on the medium each time the 
media header is updated, except when SLRtape50, SLR32, 
SLRtape24, SLR5 or DC9250 type medium is used. Note that 
the media header is only updated after write type 
operations. When only read type operations are performed 
the media header will not be updated and the new counter 
value will not be saved. 

(Note: This bit can not be changed by the initiator) 

ETC An Enable Threshold Comparison (ETC) bite dnd:cates 

whether comparison t.O the threshold value is performed 
or not . 

The default value is 0. See the LOG SELECT command for 
further description. 

TMC The Threshold Met Criteria (TMC) field is valid only if 

ETC bit is 1 and it selects one of four possible 
Threshold Met Criteria. 

The default value is 11b, See the LOG SELECT command for 
further description. 

LP The List Parameters (LP) bite is set to 0 to indicate 

that the parameter is a data counter. 

(Note: This bit can not be changed by the initiator) 
Parameter Length This field is set to 04h to indicate that the counter is 
4 bytes wide. 

Cartridge Motion The Cartridge Motion Time is incremented by 1 for each 

jj me minute the cartridge has been in physical motion. 

Any attempt by initiator to alter this counter value 
will be ignored. 
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13.3.14. Compression Ratio Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

RESERVED |Page Code = 39h 

01 

RESERVED 

02 

Page Length = 002Ah 

03 


04 


1 

Write Compression Ratio 

09 


10 


1 

Read Decompression Ratio 

15 


16 


1 

Write Compression Interval 1 

21 


22 


1 

Write Compression Interval 2 

27 


28 


1 

Write Compression Interval 3 

33 


34 


1 

Write Compression Interval 4 

39 


40 


1 

Write Compression Interval 5 

45 



Table 13-58: Compression Ratio Page 
Page Code The Page Code for this page is 3 9h. 

Page Length This fifjf'ld'. is set to 002Ah indicating that the page 

parameters occupy 42 bytes. 
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Write Compression Ratio Log Parameter 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = OOOlh 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Write Compression Ratio 

n+5 



Table 13-59 Write Compression Ratio Log Parameter 


Parameter Code The Parameter Code is set to OOOlh. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the 1® bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this log parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary information. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Write compression The compression ratio is reported as the actual 

ra tjo. compression ratio times 100. The va 1-ue is reset when a 

new cartridge is inserted or when starting to write from 
BOP. 
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Read Decompression Ratio Log Parameter 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0002h 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Read Decompression Ratio 

n+5 



Table 13-60: Read Decompression Log Parameter 


Parameter Code The Parameter Code is set to 0002h. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the Jj@ bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this-. 1 og parameter. 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0. 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary information. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Read The decompression ratio is reported as the actual 

Decompression decompression ratio times 100. The value is reset when a 

R a tj 0 new cartridge is inserted or when starting to write from 
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Write Compression Interval 1 Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0003h 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Write compression interval 1 

n+5 



Table 13-61: Write Compression Interval 1 Log Parameter 


Parameter Code The Parameter Code is set to 0003h. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the Lf bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this* log parameter--*.; 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary number. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Write compression This field specifies the amount of data (unit: %) that 

interval 1 has a compression ratio between 0.8 9 and 1.2. The value 

is reset when a new cartridge is inserted or wheh 
starting to write from BOP. 
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Write Compression Interval 2 Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0004h 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Write compression interval 2 

n+5 



Table 13-62: Write Compression Interval 2 Log Parameter 


Parameter Code The Parameter Code is set to 0004h. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the Lf bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this* log parameter--*.; 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary information. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Write compression This field specifies the amount of data (unit: %) that 

interval 2 has a compression ratio between 1.2 and 1.6. The value 

is reset when a new cartridge is inserted or when 
starting to write from BOP. 
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Write Compression Interval 3 Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0005h 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Write compression interval 3 

n+5 



Table 13-63: Write Compression Interval 3 Log Parameter 


Parameter Code The Parameter Code is set to 0005h. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the Lf bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this* log parameter--*.; 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary information. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter i-s a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Write compression This field specifies the amount of data (unit: %) that 

interval3 has a compression ratio between 1.6 - 2.2. The value is 

beset when a new cartridge is inserted or when starting 
to write from BOP. 
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Write Compression Interval 4 Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0006h 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Write compression interval 4 

n+5 



Table 13-64: Write Compression Interval 4 Log Parameter 


Parameter Code The Parameter Code is set to 0006h. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the LB bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this* log parameter--*.; 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary information. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter is a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Write compression This field specifies the amount of data (unit: %) that 

interval 4 has a compression ratio between 2.2 and 3.6. The value 

is reset when a new cartridge is inserted or when 
starting to write from BOP. 
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Write Compression Interval 5 Log Parameters 


BYTE 

BIT 7 6 5 4 3 2 1 0 

n+0 

Parameter Code = 0007h 

n+1 


n+2 

DU | DS | TSD | ETC | TMC | LBIN | LP 

n+3 

Parameter Length = 02h 

n+4 

Write compression interval 5 

n+5 



Table 13-65: Write Compression Interval 5 Log Parameter 


Parameter Code The Parameter Code is set to 0007h. 

DU The Disable Update (DU) bit is not defined for List 

Parameters (indicated by the Lf bit) and is set to 0. 
(Note: This bit can not be changed by the initiator 
DS The Disable Save (DS) bit is set to 1 to indicate that 

the Drive does not support saving of this* log parameter--*.; 
(Note: This bit can not be changed by the initiator) 

TSD The Target Save Disable (TSD) bit is set to 1 to 

indicate that the Drive does not provide any Drive- 
defined method for saving of this log parameter. 

(Note: This bit can not be changed by the initiator) 

ETC The Enable Threshold Comparison (ETC) bit is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

TMC The Threshold Met Criteria (TMC) field is not defined 

for List Parameters (indicated by the LP bit) and is set 
to 0 . 

(Note: This bit can not be changed by the initiator) 

LBIN The LBIN bit is set to 1 to indicate that the List 

Parameter is a binary information. 

(Note: This bit can not be changed by the initiator) 

LP The List Parameters (LP) bit is set to 1 to indicate 

that the parameter i-s a List Parameter. 

(Note: This bit can not be changed by the initiator) 

Parameter Length This field is set to 02h to indicate that the counter is 
2 bytes wide. 

Write compression This field specifies the amount of data (unit: %) that 

interval5 has a compression ratio greater than 3.6. The value is 

beset when a new cartridge inserted or when starting 
to write from BOP. 
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<sequence1> 


<sequence 2> 


13.4. Exception Handling 

See section on Error Conditions For All Commands. 

If the PPC or Parameter Pointers field is different from 
zero, the Drive will return CHECK CONDITION status. No 
parameter data is sent. The Error Code is set to Invalid 
FIE ih IN CDB . 

If the Page Code field is not in the range of legal 
values, the Drive will return CHECK CONDITION status. No 
parameter data is sent. The Error Code is set to Invali|& 
FIEtB IN CDB. 


13.5. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in 'itbe. 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<data-in> <completed> 

When disconnection is allowed the Drive will disconnect 
when the CDB has been transferred. The Drive will 
reconnect when the parameters are ready for transfer,, 

:= <initiator-part> <message-out> <command> <data-in> <completed> 

This sequence is used when disconnection is not allowed. 
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Mode Select 


14.1. Command Description 

The MODE SELECT command provides a means for the 
Initiator to specify a number of device parameters in 
the Drive. New parameter values are included its, the MODE 
SELECT Parameter List. 

The Drive implements only one common set of parameters 
for all Initiators. If any parameters that affect 
another Initiator are changed, the Drive wAJhI. generate a 
Unit Attention condition (with, a Mens parameters changed 
Error Code) for all Initiators except the one that 
issued the MODE SELECT command. 

The MODE SELECT Parameter List: will be transferred 
during the DATA-OUT phase of the command. 

The Tandberg SLR Product .’Line Tape Drives support 
parameter saving. Parameters marked as savable may be 
saved to a non-volatile storage by setting the Save 
Pages (SP) bit in the CDB. Saved parameter values will 
be used as current values after next power-up or reset. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 


14.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 

3 2 

0 

00 

Operation Code 15h 

01 

Logical Unit Number (LUN) 

PF 

|RESERVED 

_1 SP 

02 

RESERVED 

03 

RESERVED 

04 

Parameter List Length 

05 

Control Byte 


Table 14-1: MODE SELECT Command Descriptor Block 


PF A Page Format (PF) bit of zero indicates that the Drive 

will not accept any Mode Pages in the parameter list; 
only the Header List and a Block Descriptor List will be 
accepted. If the Drive receives a parameter list 
containing bytes beyond the Header List and a Block 
Descriptor List,: h-t will terminate the MODE SELECT 
command with CHECK CONDITION. A PF bit of one indicates 
that the Drive will accept the Mode Pages as defined in 
this specification. 
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SP 


Parameter List 
Length 


A Save Pages (SP) bit of zero indicates that the Drive 
will perform the specified MODE SELECT operation, but 
not save any mode parameters. A SP bit of one indicates 
that the Drive will perform the specified MODE SELECT 
operation and save all savablfe MODE SELECT parameters 

including any sent during the DATA-OUT phase \ 

This field specifies the length in bytes of the MODE 
SELECT parameter list that will be transferred from the 
Initiator to the Drive during the DATA-OUT phase. A 

Parameter- ®$st Jiength of zero indicates that no data 
will be transferred. No mode selection parameters are. 
then changed. If the parameter list length results in 

truncation of any Header, Descriptor or Page, the Mode 

Select command terminate with CHECK CONDITION. 


14.3. Parameter List 

The MODE SELECT parameter list consists of three sub¬ 
lists. The first list is a 4 byte Header List. This may 
be followed by a 8 byte Block Descriptor List. At last 
there may be one or more Page Descriptor Lists. The Page 
Descriptor Lists may be transferred in any order. 

The Drive supports the following Page Descriptor Lists: 


01 h : Read-Write Error Recovery Page 121' 

02h : Disconnect/Reconnect Page fit 

OAh : Control Mode Page 

OFh : Data Compression Page 2: 

lOh : Device Configuration Page 

11 h : Medium Partition Page(1) 

ICh: Informational Exceptions Control Page 

20h : Miscellaneous Parameter Page 21 

21h : User Page 0 2 

22h : User Page 1 2 

23h : Cartridge Manufacturer Page 


2 : This page is savabl e 


specified to perforr 


of 100 000 save 
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14.3.1. Header List 


BYTE 

BIT 7 6 5 

4 3 2 1 

1 0 

00 

RESERVED 

01 

RESERVED 

02 

R | Buffered Mode 

| Tape Speed 


03 

Block Descriptor Length 


Table 14-2: MODE SELECT Header List 


Buffered Mode 


Tape Speed 


The Drive supports the following mode: 0 and 1. Mode 0 
indicates that the WRITE and WRITE FILEMARKS) command 
will report GOOD status when the requested data blocks 
have been actually written and verified. Mode 1 
indicates that the WRITE and WRITE FILEMARKS commands 
will report GOOD status as soon as the requested data 
has been transferred into the Drive's data buffer. 


■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 1. 

This field specifies the current tape speed. The 
following values are legal: 


Oh : Default 
1 h : Low Speed 
2h : Medium Speed 
3h : High Speed 


The following tables show the actual tape speed (ips 1 ) 
and the resulting data transfer rate (MBytes/s) for the 
different drives and tape formats. 


SLR140 Drive: 


Medium Type 

Default Speed 

Low Speed 

Medium Speed 

High Speed 

SLRtape140 

86 ips 

6 MB/s 

72 ips 

5 MB/s 

72 ips 

5 MB/s 

86 ips 

6 MB/s 

SLRtapelOO 

88 ips 

5MB/S 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

SLRtape75 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

SLRtape60 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

SLRtape50 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

SLRtape40 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

88 ips 

5 MB/s 

SLRtape7 

88 ips 

2.5 MB/s 

88 ips 

2.5 MB/s 

88 ips 

2.5 MB/s 

88 ips 

2.5 MB/s 


Table 14-3: Available Tape Speeds for SLR140 


ips is inches per second, 1 inch = 25.4 mm 
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SLR100 Drive: 


Medium Type 

Default Speed 

Low Speed 

Medium Speed 

High Speed 

SLRtapelOO 

88 ips 

5 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

88 ips 

5 MB/s 

SLRtape75 

88 ips 

5 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

88 ips 

5 MB/s 

SLRtape60 

88 ips 

5 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

88 ips 

5 MB/s 

SLRtape50 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

SLRtape40 

88 ips 

5 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

88 ips 

5 MB/s 

SLRtape7 

88 ips 

2.5 MB/s 

88 ips 

2.5 MB/s 

88 ips 

2.5 MB/s 

88 ips 

2.5 MB/s 

SLR32 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

SLRtape24 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 


Table 14-4: Available Tape Speeds for SLR100 

SLR75 Drive:_ 


Medium Type 

Default Speed 

Low Speed 

Medium Speed 

High Speed 

SLRtape75 

70 ips 

4 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

70 ips 

4 MB/s 

SLRtape60 

70 ips 

4 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

70 ips 

4 MB/s 

SLRtape50 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

SLRtape40 

70 ips 

4 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

70 ips 

4 MB/s 

SLRtape7 

70 ips 

2 MB/s 

70 ips 

2 MB/s 

70 ips 

2 MB/s 

70 ips 

2 MB/s 

SLR32 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

SLRtape24 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

SLR5 

98 ips 

0.48 MB/s 

98 ips 

0.48 MB/s 

98 ips 

0.48 MB/s 

98 ips 

0.48 MB/s 

DC9250 

98 ips 

0.39 MB/s 

98 ips 

0.39 MB/s 

98 ips 

0.39 MB/s 

98 ips 

0.39 MB/s 


Table 14-5: Available Tape Speeds for SLR75 


SLR60 Drive: 


Medium Type 

Default Speed 

Low Speed 

Medium Speed 

High Speed 

SLRtape75 

70 ips 

4 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

70 ips 

4 MB/s 

SLRtape60 

70 ips 

4 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

70 ips 

4 MB/s 

SLRtape50 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

103 ips 

2 MB/s 

SLRtape40 

70 ips 

4 MB/s 

53 ips 

3 MB/s 

70 ips 

4 MB/s 

70 ips 

4 MB/s 

SLRtape7 

70 ips 

2 MB/s 

70 ips 

2 MB/s 

70 ips 

2 MB/s 

70 ips 

2 MB/s 

SLR32 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

SLRtape24 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

98 ips 

1.2 MB/s 

SLR5 

98 ips 

0.48 MB/s 

98 ips 

0.48 MB/s 

98 ips 

0.48 MB/s 

98 ips 

0.48 MB/s 

DC9250 

98 ips 

0.39 MB/s 

98 ips 

0.39 MB/s 

98 ips 

0.39 MB/s 

98 ips 

0.39 MB/s 


Table 14-6: Available Tape Speeds for SLR60 
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SLR50 Drive: 


Medium Type 

Default Speed 

Low Speed 

Medium Speed 

High Speed 

SLRtape50 

103 ips 

2 MB/s 

52 ips 

1 MB/s 

52 ips 

1 MB/s 

103 ips 

2 MB/s 

SLR32 

120 ips 

1.5 MB/s 

60 ips 

0.75 KB/s 

60 ips 

0.75 MB/s 

120 ips 

1.5 MB/s 

SLRtape24 

120 ips 

1.2 MB/s 

60 ips 

0.6 MB/s 

60 ips 

0.6 MB/s 

120 ips 

1.2 MB/s 

SLR5 

118 ips 

0.58 MB/s 

118 ips 

0.58 MB/s 

118 ips 

0.58 MB/s 

118 ips 

0.58 MB/s 

DC9250 

120 ips 

0.48 MB/s 

120 ips 

0.48 MB/s 

120 ips 

0.48 MB/s 

120 ips 

0.48 MB/s 


Table 14-7: Available Tape Speeds for SLR50. 


SLR7 Drive: 


Medium Type 

Default Speed 

Low Speed 

Medium Speed 

High Speed 

SLRtape7 

105 ips 3 MB/s 

105 ips 3 MB/s 

105 ips 3 MB/s 

105 ips 3 MB/s 

SLR5 

98 ips 0.48 MB/s 

98 ips 0.48 MB/s 

98 ips 0.48 MB/s 

98 ips 0.48 MB/s 


Table 14-8: Available Tape Speeds for SLR7 


■=> Legal values are numbers in the range 0..3. 

■=> The default (factory programmed) value is 0. 

Note that the AVC bit (Auto Velocity Control, see 
14.3.7. Device Configuration Page) has priority over 
the Tape Speed field. This means that when AVC is active 
the drive ignores the value of the Tape Speed field. 

Block Descriptor This field specifies the length in bytes of the block 

Length descriptor list. Legal values are either 0 or 8. A value 

of zero means that no block descriptor list is included 
in the Parameter ;^st. 
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14.3.2. Block Descriptor List 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Density Code 

01 

Number of Blocks 

02 


03 


04 

RESERVED 

05 

Block Length 

06 


07 



Table 14-9: MODE SELECT Block Descriptor List 


Density Code This field indicates the tape format to use when a write 

operation is started. Possible values are: 


Density Code 

Tape Format Selected 

Suitable Medium 

OOh 

Default Density (see below) 

Current medium (see below) 

21 h 

QIC-5010-DC 

SLR32 

22h 

QIC-2GB-DC 

DC9250 

26h 

QIC-4GB-DC 

SLR5 

30 h 

MLR3 

SLRtape50 

32h 

ALRF-2 

SLRtape7 

33h 

SLR6 

SLRtape24 

34h 

ALRF-1 

SLRtape40, SLRtape60, SLRtape75, SLRtapelOO, 

SLR40/60/100 - 10GB 

36h 

ALRF-6 

SLRtape140 

7Fh 

No change (see below) 



Table 14-10: Density codes, formats and suitable medium 


■=> The factory programmed value is OOh (Default Density) 

Note that the. different drive types will not be 
compatible with all medium types. See table 1-1 for an 
overview. See also Table 30-2 for more specific details. 
The Density Code f i eld should be set 7Fh (No change) 
unless a specific density is desired (this is especially 
useful when a combination of a MODE SENSE and a MODE 
SELECT command is used to manipulate mode parameter 
values as a MODI?,. ; SENSE command returns the current 
density code). 

When a Default Density code has been selected (OOh), the 
Drive will always try to use tjie tape format giving 
largest capacity on a given cartridge. The chosen 
density code is reported back to the Density Code field 
of the Block Descriptor List of the MODE SENSE command 
after any read or write operation. When writing from BOP 
Table 14-8 shows the selected density (tape format) for 
the various types of media (cartridge types). 

A MODE SELECT command changing the density code may be 
executed at any time. Note, however, that a change of 
density code will only take effect when a possible next 
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write operation (executed by a WRITE or WRITE FILEMARKS 
command) is started from Beginning of Media, BOM (i.e. 
BOP on partition 0) 1 . This means that changing the 
density code when the tape is positioned off BOM will 
not take effect on a next write operation off BOM. 

When appending data on a pre-recorded tape, the current 
density code will be ignored, and fefie drive wil3L‘-;always 
use the same density as on the tape. 

When a default density code has been selected, the Drive 
will always try to use the tape format giving the 
largest capacity on a given cartridge. The chosen 
density code is reported back to the Density Code field 
of the Block Descriptor List of the MODS) SENSE command 
after any read or write operation. When writing from BOP 
the following table shows the selected density (tape 
format) for the various types of media (cartridge 
types): 


The tape mast be brought to BOM either by inserting a new cartridge 
ofe by a move type command according to the command and modes 
specified in Section 4.4. If the tape is brought to BOM by a read or 
navigate type command (SPACE/LOCATE) , the selected density will not 
take ejiact 
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Medium 

Tape Format Selected (Default Density Code) 

DC300 

DC300XLP 

DC615 

DC600A 

DC6037 

DC6150 

DC6250 

DC6320 

DC6525 

DC9100 

DC9100FW 

DC9120 

DC9120SL 

DC9120XL 

These mediums require an unsupported tape format. 

The Drive issues an INCOMPATIBLE MEDIUM INSTALLED error 
message when an attempt is made to read or write on these 
cartridges. 

DC9200 

DC9200SL 

DC9250 

The Drive selects the QIC-2GB-DC tape format (density code = 22h) 

SLR5 

SLR5SL 

The Drive selects the QIC-4GB-DC tape format (density code = 26h) 

SLRtape24 

SLRtape24SL 

The Drive selects the SLR6 tape format (density code = 33h) 

MLR1-26GB 

MLR1-26GBSL 

SLR32 

SLR32SL 

The Drive selects the QIC-5010-DC tape format (density code = 21 h) 

SLRtape50 

SLRtape50SL 

The Drive selects the MLR3 tape format (density code = 30h) 

SLRtape7 

SLRtape7 SL 

The Drive selects the ALRF-2 tape format (density code = 32h) 

SLR40/60/100 - 10GB 
SLRtape40 

SLRtape60 

SLRtape75 

SLRtapelOO 

The Drive selects the ALRF-1 tape format (density code = 34h) 

SLRtape140 

The Drive selects the ALRF-6 tape format (density code = 36h) 


Table 14-11: Type of Media Related to Tape Format 


NOTES: 

Use of older cartridge types in SLR140, SLR100, SLR75, SLR60 

and SLR7 drives: 

The SLR140, SLR100, SLR75, SLR60 and SLR7 tape drives are 
designed to achieve the highest quality and performance using 
advanced tape technology. The head used in these drives 
contains sensitive MR elements tailored to the high bit 
densities stored on the SLRtapel40, SLRtapelOO, SLRtape75, 
SLRtape60, SLRtape40 SLRtape7 media, and the other media 
compatible with the SLR140, SLR100, SLR75, SLR60 and SLR7 

drives. The 1650 Oe and 900 Oe media (SLRtapel40 down to 
DC9250 medium types) are designed to be used with the advanced 
MR head designs. 

Old cartridge types using 550 Oe media (DC600A, DC6150, 

DC6250, DC6320, DC6525) are harrr.fiii. for MR heads since these 

media types do contain large abrasive particles designed to 
clean older metal and ferrite heads. Loading such cartridges 
infeo an SLR140, SLR100, SLR75, SLR60 and SLR7 drive, may 

damage the advanced head used these drives and could cause 
a drive failure to occur. These cartridge types are illegal on 
the SLR140, SLR100, SLR75, SLR60 and SLR7 drives. 

Care should be taken to avoid any accidental load of 550 Oe 
media in the SLR140, SLR100, SLR75, SLR60 and SLR7 drives. 
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Note that the different drive types will not have write 
compatibility on all tape formats. See table 1-1 for an 
overview. See also Table 30-2 for details on which 
medium types that can be used for which tape format. 

Note also that not all combinations of tape formats and 
block lengths are allowed (see the description of the 
Block Length field). 

Number Of Blocks This field must be set to zero, it is not changeable 
(the who!e tape must have the same density code). 

Block Length This field selects the Block Length used (on the SCSI- 

bus) when reading, verifying and writing fixed length 
blocks. 


Block Length 

Description 

OOOOOOh 

The Drive is set into Variable Block mode. In this mode it is illegal to issue 
commands that have the FIX bit set to one. Only variable block READ, VERIFY 1 or 
WRITE commands are allowed. 

When writing variable blocks the Drive will write all blocks as Variable Data Blocks 
according to the corresponding QIC Development Standards [9] - [13]. 

See also the section on the READ command for further details on the difference 
between Variable Block mode and Fixed Block mode. 

000002h - 40000h 

When the value in the Block Length field is different from OOOOOOh, the Drive is set 
into Fixed Block Mode. The Block Length used when transferring fixed length 
blocks on the SCSI-bus is given by the specified value. 

When using an SLRtape140, SLRtapelOO, SLRtape75, SLRtape60, SLRtape50, 
SLRtape40, SLRtape7, SLR32 or SLRtape24 medium the block length can be set 
to any even value in the range 2 to 262144 (40000h). 

When using an SLR5 or DC9250 medium, the only legal Fixed Block Mode block 
lengths are 512 (200h) and 1024 (400h) bytes. 

When writing 512 byte fixed length blocks on an SLR5 or DC9250 medium, the 

Drive will pack two 512 byte logical blocks into one physical tape block according to 
[9], [10], 

When the block length is different from 512 and 1024 bytes, the Drive will write all 
logical blocks as Variable Length Data blocks as defined in [9], [10]. 


Table 7 4-7 2; Fixed Block Lengths 

The length of fixed length logical blocks is set by the 
three bytes available in the Block Length field. 'Site' 
table below indicates the legal block length values for 
the different tape formats. 


1 VERIFY is supported by SLR7 and SLR14 0 
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Medium Type 

Fixed Block Length 1 

Variable Block Length 

SLRtape140 

2 .. 262144 

1 .. 262144 

SLRtapelOO 

2 .. 262144 

1 .. 262144 

SLRtape75 

2 .. 262144 

1 .. 262144 

SLRtape60 

2 .. 262144 

1 .. 262144 

SLRtape50 

2 .. 262144 

1 .. 262144 

SLRtape40 

2 .. 262144 

1 .. 262144 

SLRtape7 

2 .. 262144 

1 .. 262144 

SLR32 

2 .. 262144 

1 .. 262144 

SLRtape24 

2 .. 262144 

1 .. 262144 

SLR5 

512 and 1024 

1 .. 262144 

DC9250 

512 and 1024 

1 .. 262144 


Table 14-13: Legal Block Lengths (bytes) 

When the current tape format is not known (like when 
there is no medium inserted) , the MODE SELECT command 
will r*!.lQW any even block length Ml the range 2. .262144. 
However, when the tape format becomes kjiown and a WRITE 
command is issued, the drive will verify that; the 
configured current configured block length is legal. If 
the block length is outside the range of legal values 
the WRITE command will be terminated immediately with 
CHECK CONDITION status. If the block length specified is 
odd the MODE SELECT command will be terminated with 
CHECK CONDITION status immediately. 


Only even blocks lengths are allowed 
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14.3.3. Read- Write Error Recovery Page 

This page is used to specify error recovery and 
reporting parameters. 


The page can be saved. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS R | Page Code = Olh 

01 

Page Length = OAh 

02 

RESERVED | TB | R | EER | PER | DTE | DCR 

03 

Read Retry Count 

04 

RESERVED 

05 

RESERVED 

06 

RESERVED 

07 

RESERVED 

08 

Write Retry Count 

09 

RESERVED 

10 

RESERVED 

11 

RESERVED 


Table 14-14: Read-Write Error Recovery Page Descriptor 


PS 


The Parameter Savable (PS) bit must be set to zero. 


Page Code 
Page Length 
TB 


EER 

PER 

DTE 


The Page Code for this page must be set to Olh. 

The Page Length tie’jd must always be set to OAh. 

The Transfer Block (TB) bit must be set to 0, it is not 
changeable (an unrecoverable data block will not be 
transferred to the initiator when an unrecoverable read 
error has occurred). 

The enable early recovery (EER) bit must be set to 1, it 
is not changeable (the Drive will always enable Steei: usd: 
of ECC before applying retries). 

The Post Error Recovery (PER) bit must be set to 0, it 
is not changeable (the Drive will not return CHECK 
CONDITION status for recovered errors). 

The disables transfer on error (DTE) bit must be set to 
it is not changeable (the Drive will not terminate 
the data transfer for recovered errors). 
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DCR A Disable Correction (DCR) bit of one indicates that the 

Drive wi'.'J.'.d: sab', e the: ECO mechanism. Even if a block is 
correctable, the Drive will not correct it, but instead 
use rereads only to recover the block. A DCR bit of zero 
indicates that the Drive will use ECC correction 
whenever possible. This bit should always be set to zero 
(it is jjE|tended for Tandberg Data internal use only). 

Read Retry Count The read retry count specifies the number of times that 
the Drive should attempt to re-read a block. This field 
is changeable. 


NOTE: 

SLR7/60/100/140 will' .override tjsls sotting and use tr.axrsr.uifi 
number of re-reads. 


■=> Legal values are numbers in the range 1..24 

■=> The default (factory programmed) value is 24. 

Write Retry Count The write retry count specifies the number of times the 
Drive should attempt to re-write a block. This field is 
changeable. 

1 > Legal values are numbers in the range 1..>16 
'P The default (factory programmed) value is 16. 
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14.3.4. Disconnect/Reconnect Page 

This page is used to specify the Drive's disconnect and 
reconnect parameters. 


The page can be saved. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS | R | Page Code = 02h 

01 

Page Length = OEh 

02 

Read Buffer Full Ratio 

03 

Write Buffer Empty Ratio 

04 

05 

Bus Inactivity Time 

06 

07 

Disconnect Time Limit 

08 

09 

Connect Time Limit 

10 

11 

Maximum Burst Size 

12 

EMDP | FARd | FAWrt | FAStat | Dlmm | DTDC 

13 

RESERVED 

14 

15 

First Burst Size 


Table 14-15: Disconnect/Reconnect Page Descriptor 


PS 

Page Code 

Page Length 

Read Buffer Full 
Ratio 


The Parameter Savable (PS) bit must be set to zero. 

The Page Code for this page must be set to 02h. 

The Page Length field must always be set to OEh. 

The read buffer full ratio indicates to the Drive, on 
READ commands, how full the buffer will be prior to 
reconnecting. The read buffer full ratio a number in 
the range 0..255. A value of 0 indicates that only one 
block ready in the buffer is enough to force a 
reconnect. A value of 255 indicates that the buffer must 
be almost 100 % full before a reconnect occurs (assuming 
a 4 MByte data buffer). This field is changeable. 

The actual amount of data (in number of bytes) needed 
for a reconnect can be calculated using the following 
formula: 

Nb = 512 for Rbfr equal to 0 

Nb = (Rbfr * 16 KBytes) for Rbfr not equal to 0 

(Where Nb = Number of bytes and Rbfr = Read Buffer Full*. 
Ratio) 

If the specified Read Buffer Full Ratio corresponds to 
an amount of data that is 1arger than the installed data 
buffer size, the sjafive wfEL .found the Read Buffer Full 
Ratio down to a value corresponding to the actual buffer 
size. 

^ Legal values are numbers in the range 0..255. 
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Write Buffer Empty 
Ratio 


Bus Inactivity Time 
Limit 

Disconnect Time 
Limit 

Connect Time Limit 

Maximum Burst 
Size 

EMDP 

FARd 

FAWrt 

FASTat 


■=> The default (factory programmed) value is 16 (i.e. 

256 KBytes) . 

The write buffer empty ratio indicates to the Drive, on 
VERIFY and WRITE commands, how empty the buffer will be 
prior td reconnecting to fetch more data. The write 
buffer empty ratio is a number in the range 0..255. A 
value of 0 indicates that if there is room for just one 
block in the buffer then the Drive will reconnect. A 
value of 255 indicates that the buffer must be almost 
100 % empty before a reconnect occurs (assuming a 4 

MByte data buffer). This field is changeable. 

The actual amount bf data (in number of bytes) needed 
for a reconnect can be calculated using the §{5.!.' ow: ng 
formula: 

Nb = 512 for Wber equal to 0 

Nb = (Wber * 16 KBytes) for Wber not equal to 0 

(Where Nb = Number of bytes and Wber = Write Buffer 
Empty Ranio) 

If the specified Write Buffer Empty Ratio corresponds to 
an amount of data that is larger than the installed data 
buffer size, the drive will round the Read Buffer Full 
Ratio down to a value corresponding to the actual buffer 
size,*. 

■=> Legal values are numbers in the range 0..255. 

■=> The default (factory programmed) value is 16 (i.e. 

256 KBytes) . 

This field must be set to 0, it is not changeable (there 
is no limit for how long the Drive is permitted to 
assert the BSY signal without a REQ/ACK handshake). 

This field must be set to 0, it is not changeable (there 
is no disconnect time limit). 

This field must be set to 0, it is not changeable (there 
is no lijjit for how long the .Drive is allowed to use the 1 ; 
SCSI-bus before it disconnects). 

This field indicates the maximum amount of data in 512 
byte increments that the Drive can transfer on the SCSI- 
bus before disconnecting. A value of zero indicates that 
there is no limit. 

■=> legal values are numbers in the range 0..65536. 

O The default (factory programmed) value is 0. 

The Enable Modify Data Pointer (EMDP) bit must be set to 
0/ it is not changeable (the Drive does not support re¬ 
ordering of data transfers). 

The Fair Arbitration Read (FARd) bit must be set to 0, 
it is not changeable (the Drive only supports priority 
arbitration). 

The Fair Arbitration Write (FAWrt) bit must be set to 0, 
it is not changeable (the Drive only supports priority 
arbitration). 

The Fair Arbitration Status (FAStat) bit must be set to 
0, it is not changeable (the Drive only supports 
priority arbitration). 
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Dlmm 

DTDC 

First Burst Size 


The Disconnect Inured:ate (Dlmlti) bit must be set to 0, it 
is not changeable (the Drive may transfer data for a 
command during the same interconnect tenancy in which it 
receives the command). 

The Data Transfer Disconnect Control field must be set 
to OOh, this field is not changeable (data transfer 
disconnect control.'J|s not used) . 

The First Burst Size field must be set to zero, it is 
not changeable (there is no first burst size limit). 
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14.3.5. Control Mode Page 

This page is used to specify features as tagged queuing, 
asynchronous event reporting and error logging. 

The page can not be saved. 


BYTE 

BIT 7 6 5 4 3 2 1 0 1 

00 

PS R | Page Code = OAh 

01 

Page Length = OAh 

02 

RESERVED ! 

GLTSD 

RLEC 

03 

Queue Algorithm Modifier 

RESERVED 

QErr 

DQue 

04 

R | RAC | RESERVED 

SWP | RAERP 

UAAERP 

EAERP 

05 

RESERVED 

06 

07 

Ready AER Holdoff period 

08 

09 

Busy Timeout Period 

10 

RESERVED 

11 

RESERVED 


Table 14-16: Control Mode Page Descriptor 


PS 

Page Code 
Page Length 
GLTSD 


RLEC 


Queue Algorithm 
Modifier 

QErr 


DQue 


The Parameter Savable (PS) bit must be set to zero. 

The Page- Code for this page must be set to OAh. 

The Page Length field must always be set to OAh. 

The Global Logging Target Save Disable (GLTSD) bit must 
be set to 0, it is not changeable (the Drive will 
provide a target-defined method for saving log 
parameters). 

A Report Log Exception Condition (RLEC) bit of on# 
indicates that the Drive will report log exception 
conditions. A RLEC bit of zero indicates that the Drive 
will not report log exception conditions. See the LOG 
SELECT command for -further information on threshold 
criteria and enabling of threshold comparison (ET). 

>=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 0. 

The Queue Algorithm Modifier field must be set to Oh, it 
is not changeable. The Drive does not support tagged 
queuing. 

The Queue Error Management (QErr) field must be set to 
Oh, it is not changeable. The Drive does not support 
tagged queuing. 

The Disable Queuing (DQue) field must be set to Oh, it 
is not changeable. The CmdQue bit in the INQUIRY 
Parameter List indicates that the Drive not supports 
tagged queuing. 
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RAC 


SWP 


RAERP 


UAAERP 


EAERP 


Ready AER Holdoff 
Period 

Queue Algorithm 
Modifier 

Busy Timeout 
Period 


The Report A Check (RAC) fifjpi must be set to 0$^. it is 
not changeable. The Drive will report long busy 
condition instead of CHECK CONDITION. 

The Software Write Protect (SWP) bit must be set to Oh, 
it is not changeable* The ©rive does not support 
software write protect. 

The RAERP field must be set to Oh, it is not changeable. 
The Drive does not support asynchronous event 
notification. 

The UAAERP field must be set to Oh, 'At is not 
changeable. The Drive does not support asynchronous 
event notification. 

The EAERP (field must be set to Oh, it is not changeable. 
The Drive does not support asynchronous event 
notification. 

The Ready AER Holdoff period field must be set to Oh, it 
is not changeable. The Drive does not support 
asynchronous event notification. 

This field must be set to Oh, it is not changeable. The 
drive does not support tagged queuing. 

This field must be set to FFFFh, it is not changeable 
(the Initiator allows the Drive to remain busy for an 
unifliiited perilled for unanticipated conditions which are 
not a routine part of commands from the Initiator). 
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14.3.6. Data Compression Page 

This page is used to specify data compression 
configurations. 


The page can be saved. 


BYTE 

BIT 7 

6 5 4 3 2 1 0 

00 

PS 

R | Page Code = OFh 

01 

Page Length 

= OEh 

02 

DCE 

DCC |RESERVED 

03 

DDE 

RED |RESERVED 

04 



1 

Compression Algorithm 

07 



08 



1 

Decompression Algorithm j 

11 


_ 

12 

RESERVED 

13 

RESERVED 

14 

RESERVED 

15 

RESERVED 


Table 

14-17: Data Compression Page Descriptor 


PS 


The Parameter Savable (PS) bit must be set to zero. 


Page Code 
Page Length 
DCE 


DCC 


This field is always set to OFh. 

This field must be set to OEh. 

A Data Compression Enable (DCE) bit of one indicates 
that the data compression is enabled. When this bit is 
set, data sent to tb# Drive by the initiator shall be 
processed using the, selected Compression Algorithm 
before being written to the medium. A DCE bit of zero 
indicates that the data compression is disabled. The 
DCE-bit can only be set to one if the DCC-bit indicates 
that the Drive supports data compression. 

■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is J, j: 

A Data Compression Capable (DCC) bit of one indicates 
that the Drive supports data compression. A DCC bit o£§ 
•zero indicates that the Drive does not support data 
compression. This bit does only make sense for the Mode 
Sense command. This bit is not changeable. 
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DDE 


RED 


Compression 

Algorithm 


Decompression 

Algorithm 


When using SLRtapel40 to SLRtape7 or SLR32, :media the 
Data Decompression Enable (DDE) bit is ignored (data 
decompression is always enabled regardless of the state 
of the DDE bit). 

When using other media the DDE - 'is a status bit and not a 
configuration bit. This- means that the MODE SELECT 
command will ignore the DDE bit (data decompression is 
always enabled). For the MODE SENSE command the DDE bit 
is a status bit that indicates if the medium is being 
written with compressed data (write mode) or if pre¬ 
written compressed data is being read (read mode) . The 
DDE bit has a valid state after a READ, VERIFY 1 and 
WRITE command. 

See section 2.8 Data Compression for further details on 
how to use the DDE bit. 

The Report Exception on Decompression (RED) field 
indicates how the Drive responds on certain boundaries 
between compressed and uncompressed data read from the 
tape. This field is ignored and can be set to any 
value. The Drive will report CHECK CONDITION status when 
compressed data is encountered which: the Drive cannot 
decompress (unsupported algorithm). 

■=> The default (factory programmed) value is 0. 

The Compressfo'n. Algorithm field indi cates the- 
compression algorithm the Drive shall use to process the 
data sent to it by the Initiator when the DCE bit is set 
to one. 

The following values arse legal: 

00 00 00 OOh : No Algorithm Selected (identifies 

uncompressed data). 

00 00 00 03h : ALDC Data Compression Algorithm. 

■=> The default (factory programmed) value is 00 00 00 

03h 

The Decompression Algorithm field is ignored by Mode 
Select because the Drive is capable of automatic 
recognition of the Compression Algorithm used to process 
data encountered on the medium. The Decompression 
Algorithm value- returned in response to a Mode Sense : 
command will change dynamically to reflect the algorithm 
used by the Drive to decompress the data most recently 
transferred to the Initiator during a read operation. A 
value of zero indicates that the data transferred to the 
Initiator duriiig the most .recent read operation was 
uncompressed. 


1 VERIFY is rtbt supported by SLR7 and SLR14 0 
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14.3.7. Device Configuration Page 


This page Is used to specify various Drive 
configurations. 



Table 14-18: Device Configuration Page Descriptor 


PS 


The Parameter Savable (PS) bit must be set to zero. 


Page Code This field is always set to lOh. 

Page Length This field must be set to OEh. 


CAP 


CAF 


Active Format 
Active Partition 


A Change Active Partition (CAP) bit of one indicates 
that the logical partition is to be changed to the one 
specified in the Active Partition field. A CAP bit of 
one' is •only valid when using SLRtapel40 to SLRtape7 or 
SLR32, media. A CAP bit of zero .ind: cates that no 
partition change is specified. See also section 2.3 
Partitions Within a Volume for further details. 

The Change Active Format (CAF) bit must be set to 0, it 
is not changeable (no active format change can be 
specified). 

The Active Format field must be set to 0, it is not 

changeable. 

This field indicates the current partition number in use 
on the medium when the CAP bit is set to one. This, field 
is ignored when the CAP bit is zero. The drive will 
signal a CHECK CONDITION if the addressed partition does 
not exist. The Active Partition is not savable. The 

Drive will always be set to Partition 0 after a reset. 
After a change of partition the tape will be positioned 
at BOP. This will be true even if the specified Active 
Partition equals the current partition. 

See also section 2.3 Partitions Within a Volume for 

further deta^lgi* 

1 > Legal values are 0 to 35. 
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>=> The default (factory programmed) value is 0. 


Write Buffer Full 
Ratio 

The Drive only supports a single fixed Write Buffer Full 
Ratio so this field must be set to zero. This fj,^t'4 : . is 
not changeable. 

Read Buffer Empty 
Ratio 

The Drive only supports a single fixed Read Buffer Empty 
Ratio so this field must be set to zero. This fMsld is 
not changeable. 

Write Delay Time 

The Write Delay Time field is ignored by the Drive. 

DBR 

The Data Buffer Recover (DBR) bit must be set to 0, it 
is not changeable (the Drive does not support the 
RECOVER BUFFERED DATA command). 

BIS 

The Block Identifiers Supported (BIS) bit must be set to 
1, it is not changeable (the Drive supports Block 
Identifiers). 

RSMK 

The Report Setmarks (RSMK) bit must be set to ll- it is 
not changeable (the Drive reports setmarks). 

AVC 

If the Automatic Velocity Control (AVC) bit is set to 
one, the Drive will select the speed which, based on the 
data transfer rate, will optimize streaming activity and 
minimize medium repositioning (only if more than one 
speed is available for the active tape format) . l;f the 
AVC bit is zero, the speed specified in the header l.ist 
is chosen. 


s# Legal values are 0 and 1. 

^ The default (factory programmed) value is 1. 


Note that the AVC bit has priority over the Tape Speed 
field (see section 14.3.1. Header List). This means 
that when AVC is active the drive ignores the value of 
the Tape Speed field. 

SOCF 

The Stop On Consecutive Filemarks (SOCF) field must be 
set to 0 for all QIC devices. This f held is not 
changeable. 

RBO 

The Recover Buffer Order (RBO) bit must be set to 0, it 
is not changeable (the Drive has no RECOVER BUFFERED 
DATA command). 

REW 

The Report Early Warning (REW) bit must be set to 0, it 
is not changeable (the Drive does not report Logical 
Early Warning (LEW) when reading). 

Gap Size 

The Gap Size field must be set to OOh, it is not 
changeable (the Drive will determine the size of the 
inter-block gap when writing data). 

EOD Defined 

The EOD Defined field must be set to OOh, if is not 
changeable (the Drive wi ll use its default EOD 
definition to detect and generate EOD) . 

EEG 

The Enable EOD Generation, bit must be set to 1/ -it is 
not changeable (the Drive will generate an appropriate 
EOD area). 

SEW 

The Synchronize at Early Warning (SEW) bit must be set 
to 1, it is not changeable (the Drive makes sure that 
any write data, filemarks or setmarks to be transferred 
to the medium when Logical Early Warning is 
encountered). 

SWP 

The Software Write Protect (SWP) must be set to 0, it is 
not changeable (the Drive does not support write 
protecting in software). 
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Buffer Size At Early 
Warning 

RFTD 


The Buffer Size At Early Wanting must be set to OOh, it 
is not changeable (the Drive decides the buffer size at 
Early Warning). 

Reserved for Tandberg Data use. This bit must be set to 
zero 
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14.3.8. Medium Partition Page (1) 

This page is used to specify medium partitioning. See 
also section 2.3 Partitions Within: a Volume for further 
details. 

Note that partitioning is only allowed when the tape is 
positioned at BOP 0 (the beginning of the first or only 
partition). After such an operation the tape will again 
be positioned at BOP 0 . 

Note also that a partition operation will erase the data 
in all existing partitions if the partitioning specified 
in the Medium Partition Page(l) differs from the 
partitioning already on the currently loaded medium. If 
the partitioning specified equals the partitioning 
already on the medium, no erase operation will take 
place. 

The page can not be saved. 


BYTE 

BIT 7 6 5 4 

3 2 1 

0 

00 

PS | R | Page Code=llh 

01 

Page Length = 4Eh 

02 

Maximum Additional Partitions 

03 

Additional Partitions Defined 

04 

FDP | SDP | IDP | PSUM 

| POFM | CLEAR 

ADDP 

05 

Medium Format Recognition | 

06 

RESERVED 

| Partition Units 


07 

RESERVED 

08 

09 

Partition Size Descriptor 0 

1 

1 


78 

79 

Partition Size Descriptor 35 


Table 14-19: Medium Partitions Page 


PS 


The Parameter Savable (PS) bit must be set to zero. 


Page Code This field must be set to llh. 

Page Length This field must be set to 4Eh (for both SLR and MLR 

drives). 


Maximum 

Additional 

Partitions 


The MODE SELECT command accepts any value in this field 
(it is simply ignored). For the MODE SENSE command this 
'Bield indicates the maximum number of additional 
partitions supported by current tape format (as 
reported by the Density Code field, see the Block 
Descriptor List section under the MODE SENSE command): 
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Medium Type 

Maximum Additional Partitions Supported 

Unknown 

0 

DC9250 

0 

SLR5 

0 

SLRtape24 

35 

SLR32 

35 

SLRtape40 

23 

SLRtape7 

2 

SLRtape50 

35 

SLRtape60 

23 

SLRtape75 

23 

SLRtapelOO 

23 

SLRtape140 

23 


Table 14-20: Maximum Additional Partitions 


Additional This field indicates how many partitions in addition to 

Partitions Defined the default partition (partition 0) should be created 

when the IDP bit is set to 1. The maximum number of 
additional partitions is defined by the Maximum 
Additional; Partitions field. This field is .i gr.ored if 
the IDP bit is set to 0. 

The value reported by MODE SENSE indicates how many 
partitions in addition to the default partition exist on 
the inserted medium. If the drive is; not ready, the 
Additional Partitions Defined is undefined. 

FDP A Fixed Data Partitions (FDP) bit of one indicates that 

the Drive will partition the medium into two fixed sized 
partitions. The sizes of the partitions are determined 
by the Drive. When used for QFA, the first partition 
(partition 0) is the data partition, the second 
partition (1) is the directory partition. A FDP bit of 
one •iSi only valid when using a SLRtapel4Q to SLRtape7 or 
SLR32 medium. A SEP bit of zero indicates that the 
Drive will not operate with fixed additional partitions. 
When setting both the FDP and the IDP bits to zero, the 
drive will partition the medium with a single partition. 

■=> Legal values are 0 and 1. 

‘d The default (factory programmed) value is 0 (only one 
partition defined). 

SDP This bit must be set to 0, it ;sbs not changeable (the 

Drive does not support select data partition option). 

IDP An Initiator Defined Partitions (IDP) bit of one 

indicates that the Drive will partition the medium as 
defined by the Additional Partitions Defined isiel'd and 
the Partition Size Descriptor fields. An IDP bit of one 
is only valid when using a SLRtapel40 to SLRtape7 or 
SLR32 medium. An IDP bit of zero indicates that the 
Drive will not operate with Initiator Defined 

Partitions. 

■=> Legal values are 0 and 1. 

^ The default (factory programmed) value is 0 (only one 
partition defined). 
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The following table gives a summary of the possible 
settings of the FDP, SDP and IDP bits: 


FDP 

SDP 

IDP 

Resulting Action 

0 

0 

0 

The medium is partitioned into a single partition 
covering the whole medium. 

0 

0 

1 

The medium is partitioned according to the supplied 
Additional Partitions Defined field and the Partition 
Size Descriptors. 

0 

1 

0 

Illegal. Results in CHECK CONDITION status. 

0 

1 

1 

Illegal. Results in CHECK CONDITION status. 

1 

0 

0 

The medium is partitioned into two partitions. The 
size of the partitions depends on the medium type. 

1 

0 

1 

Illegal. Results in CHECK CONDITION status. 

1 

1 

0 

Illegal. Results in CHECK CONDITION status. 

1 

1 

1 

Illegal. Results in CHECK CONDITION status. 


Table 14-21: Using the FDP, SDP and IDP bits 


PSUM The Partition Size Unit of Measure (PSUM) field is only 

valid when the IDP bit is set. If the IDP bit is not set 
this field is ignored. A value of 2 indicates that the 
unit of the Partition Size Descriptors is MBytes and a 
value of 3 indicates that the unit of the Partition Size 
Descriptors is GBytes. The maximum value of a Partition 
Size Descriptors field is 65535 (FFFFh) . This means 
that the maximum partition size when using PSUM equal to 
2 is 65535 Mbytes. Partition sizes greater than 65535 
Mbytes must be set by using PSUM equal to 3 and use 
GBytes as unitf'lgh the Partition SizS .Descriptors. 

When the currently mounted volume has a total capacity 
of 65535 MBytes or less MODE SENSE will always set this 
field to 2 indicating that the Partition Size 
Descriptors unit is MBytes. When the total capacity is 
above 65535 MBytes MODE SENSE wijfb always set this field 
to 3 indicating that the Partition Size Descriptors unit 
is GBytes. 

POFM The Partition on Format field must be set to 0, it is 

not changeable. 

CLEAR This bit must be set to zero to indicate SCSI-2 

compatibility. 

ADDP This bit must be set to zero to indicate SCSI-2 

compatibility. 

Medium Format This field must be set to Olh, it is not changeable. 

Recognition This indicates that the Drive is able to independently 

recognize the format on the medium. 

Partition Units The Partition Unit field must be set to 9 when the PSUM 

fieli-iis set to 3. For all dther PSUM values this field 
is ignored. 
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Partition Size 
Descriptors 


These. fields define the approximate size oil ‘the 
respective partitions in the unit specified in the PSUM 
field. Partitions are numbered by their relative 
position in the partition size descriptor list, starting 
at default partition 0. The size of partition 0 must be 
greater than 0 and the number of Partition Size 
Descriptors greater than 0 must be one more than the 
value of the Additional Partitions Defined field. A 
partition size descriptor of FFFFh will allocate all 
remaining space to that partition. If insufficient space 
exists on the medium for the requested partj$^fcon sizes 
or :if multiple partition size descriptors are set to 
FFFFh, the Drive will return CHECK CONDITION status. 

All partitions start on track set boundaries at the 
physical BOT side of the tape and the Partition Size 
Descriptors will, be rounded up accordingly. 

For MODS SELECT the Partition Size Descriptors are only 
valid when the IDP bit is set to 1. If the IDP bit is 
set to 0, they are ignored. 
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14.3.9. Informational Exceptions Control Page 

This page is used to specify the parameters for the 
control of TapeAlert specific informational exception 



Table 14-22: Informational Exceptions Control Page 


PS 


The Parameter Savable (PS) bit must be set to zero (this 
page not saveable) . 


Page Code The Page Code for this page must be set to ICh. 

Parameter Length The Page Length field must always be set to OAh. 


PERF 

DExcpt 


TEST 


LOGErr 


The Performance (PERF) bit has to be set to 0 to 
indicate that informational exception operations that: 
may cause delays are acceptable* 

The Disabl#^Exceptions (DExcpt) bit has to be set to \, 
to indicate the drive shall disable all information 
exception operations and ignore the MRIE field. The host 
must poll the TapeAlert information Log Page to see if 
an:, .informational Exception Condition has occurred. 

When the TEST bit is set to 1, the test action is based 
on the value in the Test Flag Number field. 

When the TEST bit is set to 0, the drive will not 
generate any test/false informational exception 
conditions. 

A MODE SENSE command always returns a value of 0 for the 
TEST bit;* 

The LOG Error (LO&Err) bit has to be set to 0. 


MRIE This field has to be set to 0 (not used since DExcpt 

always is set to 1). 

Interval Timer The Interval Timer field has to be set to 0 to indicate 

that the drive only reports the informational exception 
condition one time. 
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Test Flag Number 


When the TEST bit is set to 0, the Test Flag Number 

field must always be set to zero. 

When the TEST bit set to 1, and the Test Flag Number 

field is non-zero, £p$ dijpISe will generate/clear a test 
informational exception condition. The test action is 
based on the Test Flag Number value. Valid values of the 
Test Flag Number are -64 to -1, 1 to 64 and 32767 

(7FFFh). Positive numbers will generate the 

correspond:ng condition, while negative numbers will 
clear the corresponding condition. Negative numbers are, 
represented using the 2's complement method. If the Test 
Flag Number is set to an invalid value, the MODE SELECT 
command will return CHECK CONDITION, with sense key set 
to Illegal Request and extended sense set to Invalid 
Fill'd in Parameter List. A Test Flag Number of zero is 
•^l-legal with the TEST bit set to 

0: This value is illegal and will result 

in CHECK CONDITION. 

1 to 64: Generate an informational exception 
condition by setting the 

corresponding TapeAlert flag in the 
TapeAlett Information log page. Once 
the TapeAlert flag is set, it is 
processed normally based on the 
DExcpt, MRIE, Interval Count and 

Report Count values. Any real 

information exception conditions 
not be flagged unless the flag is 

cleared with a new Mode Select, by 
performing the appropriate corrective 
action or if the flag is cleared with 
a Log Select Resetting ail Log 

Parameters. 

-1 to -64: Clear an informational exception 

condition by clearing the TapeAlert 
flag corresponding to the absolute 
value of the Test Flag Number. 
Clearing the ^Jag iht this way is 
equivalent to perffeshteShg the 
specified corrective action for that 
flag, thus allowing a real 
information exception condition to be 
set if the real error condition 
occurs for that flag. 

32767: Generate all informational exception 

conditions supported by the drive by 
setting all the corresponding 
supported TapeAlert flags. Once the 
supported TapeAlert flags are set 
they are processed the same way as. if- 
a single flag was set. 
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14.3.10. Miscellaneous Parameters Page 

This page is used to change values of several vendor 
unique parameters. 


The page can be saved. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS R Page Code = 20h 

01 

Page Length = lOh 

02 

03 

Forced Streaming Count 

04 

RESERVED 

05 

RESERVED 

06 

Load Function 

07 

Power-Up Auto Load/Retention Delay 

08 

RESERVED | EOWR 

R 

BSYI 

BSYA 

FAST 

09 

LED Function 

R 

CLN 

OND 

TIN 

10 

LEW Position 

11 

R | AEPU | RESERVED 

12 

RESERVED 

13 

Bus Parity Error Retries 

14 

Reselection Retries 

15 

RESERVED 

16 

RESERVED 

17 

RESERVED 


Table 14-23: Miscellaneous Page Descriptor 


PS 

Page Code 

Page Length 

Forced Streaming 
Count 


The Parameter Savable (PS) bit must be set to zero. 

The Page Code for this page must be set to 20h. 

The Page Length field must always be set to lOh. 

The Forced Streaming Count field indicates if the Drive 
wi 11 rewrite the last block to force streaming instead 
of enter underrun mode and stop the tape when waiting 
for more data from the Initiator. 

A value of zero indicates that the Drive will enter 
underrun mode when the Drive's data buffer becomes empty 
during the write operation. 

A value different from zero indicates that the Drive 
will rewrite the last block before entering the underrun 
mode. The maximum number of rewrites is specified by the 
Forced Streaming Count field. If a track boundary is 
encountered, the forced streaming will stop. 

■=> Legal values are numbers in the range 0.. 65535. 

■=> The default (factory programmed) value is 1024 for 
SLR50 drives. The default (factory programmed) value 
is 0 for SLR140, SLR100, SLR75, SLR60 and SLR7 
drives. 
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Load Function 


Power-Up Auto 
Load/Retension Delay 


EOWR 


This field controls Auto Load and Auto Retention. 


OOh : Auto Load 
01 h : Auto Load, Auto Retension 
02h : no Auto Load, no Auto Retension 
03h : Auto Load, Conditional Retension 
04h : Auto Load and Auto Retension on non-servo formats 
(SLRtape7, SLR5 and DC9250 media) and Conditional 
Retension on servo formats (SLRtape140, SLRtapelOO, 
SLRtape75, SLRtape60, SLRtape50, SLRtape40, SLR32 and 
SLRtape24 media). 


If Auto Load is enabled the Drive will automatically 
perform an operation equivalent to a LOAD/UNLOAD command 
with the Load bit set to one every time a new cartridge 
is inserted into the Drive. 


Note that the Bjlrive wi.M;,- always perform a phy s/load 
operation (moving the tape to BOT). When the Load 
Function is set to 02 (no Auto Load) , the physical load 
is still performed. The media access commands will, 
however^, terminate with CHECK CONDITION until a LOAD/- 
UNLOAD command (with the Load bit set) has been 
executed. 

If Auto Retension is enabled the Drive will 

automatically perform an operation equivalent to a 

LOAD/UNLOAD command with the Load and RET bits set to 
one every a new cartridge is .inserted into $|)&j 

Drive., 

If Conditional Retension is enabled the Drive will 
automatically perform an operation equivalent to a 

LOAD/UNLOAD command with the Load and RET bits set to 
one when such an operation is deemed necessary. 

Note that while the Auto Load or Auto Retension 
executes, the Drive may be ready for commands (depending 
on the state of the BSYA bit). 

Legal values are numbers in the range 00h..03h. 

■=> The default (factory programmed) value is OOh. 

This field specifies the delay that will be applied 

before mechanical activity (head or capstan motor) is 

started after Power-Up/Reset; given in increments of 
100 ms. TMs can be used to delay the motor current 

surges after a Power-Up/Reset condition. 

'P Legal values are numbers in the range 0..255 

# The default (factory programmed) value is 0. 

When this bit is set the Drive will simulate the TAR 

(1/2' reel-to-reel) overwrite feature. 

The overwrite function can be used to overwrite data 
after the first data block on the tape or to overwrite: 
the last of two sequential f.i.lcma rks before BE)®/ See 
section 2,5 for further details. 


■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 0. 


14-30 


Tandberg SLR Product Line SCSI Functional Specifications 





Tandberg Data 


Mode Select 


BSYI When set to one, the BSYI bii>.'.-;±ndicates that the Drive 

will respond with BUSY status as long as an Immediate- 
type command is under execution. The BUSY status is 
returned on every new command until the executing 
Immediate-type command has completed its execution. When 
the BSYI bit is set to zero, the first new command wi11; 
be accepted even if an Immediate-type command is under 
execution. 

(Note: If the Drive is executing a command for another 
initiator ,It will respond with BUSY status regardless 
the setting of the BSYI bit.) 

■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 0. 

An immediate command is still executing when a new 
command is received: 


Next Command 

BSYI = 1 

BSYI = 0 

Inquiry 

Request Sense 

Execute command 

Execute command 

Test Unit Ready 

BUSY status 

Execute command 1 

All other commands 

BUSY status 

Command waits 


Table 14-24: BSYI Usage 


As soon as one command is waiting, the drive is in the 
same state as when a command is executing. 

BSYA When set to one, the BSYA bit indicates that the Drive 

wm. Respond with BUSY status as (tong as a drive- 
initialized (preparation) actjjififefcygoing on. The BUSY 
status is returned on every new command until this 
activity has completed. When the BSYA is set to zero, 
new commands will be accepted even if the drive is 
occupied with a drive-initiated (preparation) activity. 

^ Legal values are 0 and 1 

>=> The default (factory programmed) value is 0. 

The drive is busy with a drive-initiated (preparation) 
activity (as e.g. Autoload) when a new command is 
received: 


Next Command 

BSYA = 1 

BSYA = 0 

Inquiry 

Request Sense 

Execute command 

Execute command 

Test Unit Ready 

CHECK CONDITION status 2 

Execute command 1 

All other commands 

BUSY status 

Command waits 


Table 14-25: BSYA Usage 


The command will typically respond with GOOD status. 

The error code will be " Logical Unit In The Process of Becoming 
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FAST 

LED Function 

CLN 


OND 


As soon as one command is waiting, the drive is in the 
same state as when a command is executing. 

When set to one this bit enables the special FAST space 
mode. When set to zero this bit disables the FAST space 
mode. See the SPACE commands for details*. 

Legal values are 0 and 1. 

■=> The default (factory programmed) value is 1* 

This field controls the LED operation. It must be set to 
zero (Oh), it is not changeable (currently the Drive 
only supports a singled LED mode). 

A Clean (CLN) bit of zero indicates that the drive will 
not signal CHECK CONDITION when the drive, requires 
cleaning. A CLN bit of one indicates that the drive will 
signal CHECK CONDITION when the drive requires cleaning. 
The sense data generated will indicate a Sense Key of lh 
(Recovered Error) and ASAQ of OOh 't^7h (Cleaning 
Requested) . Note that only a single initiator is 
informed about the cleaning request. This will be the 
first initiator that issues a command after the cleaning 
request condition has occurred. The drive signals a 
cleaning request in these cases: 

• When a predetermined tape ruft. length threshbj8|. ; has 
been reached and tfte Clean bit (Log Sense, Head 
Cleaning Page) has a value ctf\ . ‘ 

• After a Power Up condition and the Clean bit has a 
value of 1. 

• After a hard reset condition and the Clean bit has a 
value of 1. 

• Each time a CLN bit is changed from 0 to 1 and the 
Clean bit is 1. 

• After an unsuccessful cleaning attempt. 

Note that drive w|3)|| not signal CHECK CONDITION due to a 
©leaning request until after the current command has 
completed its execution. 

See also the Head Cleaning Page of the LOG SENSE command 
for information regarding the Clean bit and cleaning 
conditions. 

■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 0. 

An On-line Diagnostics (OND) bit of zero indicates that 
the Drive will use a SLRtape24 SL, SLR32 SL, SLRtape50 
SL, SLRtape7 SL or SLR40/60/100 - 10GB medium as a 

diagnostic tape. A diagnostic operation is started 
automatically when such a tape is inserted into the 
drive. A OND bit of one indicates that drive will 

not start an automatic diagnostic operation when one off 
the above mentioned cartridge types is inserted. 

■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 
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TIN A Target Initiated Negotiation (TIN) bit of #eio 

indicates that the Drive does not initiate wide or 
synchronous data transfer negotiations. A TIN bit of one 
indicates that the Drive may initiate negotiations for 
wide and/or synchronous data transfers. The drive does 
this by transferring a WIDE DATA TRANSFER REQUEST 
message and/or a SYNCHRONOUS DATA TRANSFER REQUEST 
message immediately before going to the data-in or date- 
out phase. The Drive initiates a negotiation only when a 
previously arranged data transfer agreement may have 
become invalid (after a. reset indicati-d®,. TARGET RESET 
message or after a power cycle). 

■=> Legal values are 0 and 1. 

■=> The default (.factory programmed) value is 0. 

LEW Position Position of Logical Early Warning tape marker specifies 

the minimum distance between LEW (Logical Early Warning) 
and EW (Early Warning). The amount of data can be 

calculated with the following formula: 

LEW Position + ( PhysicalBufferSize * 2) [MBytes] 1 

Where LEW Position is the numeric input, 

PhysicalBufferSize is the size of the physical buffer 
installed in tfeo drive (in megabytes) and the answer is 
felse approximate number of megabytes from LEW to EW. The 
Drive may add some margins to this number. Note that 
the distance between LEW and EW will always be limited 
to the size of a full track/track-set (in this case LEW 
is placed at the beginning of the last track/track-set). 

Note that the amount of data specified by the 'TEW 
Position field, is physical data (i.e. user data plus ECC 
data plus filler data etc.). Note also that when the LEW 
marker has been passed the drive enters unbuffered mode. 
This means that filler data may be generated for each 
new WRITE command. In addition some of the data written 
after LEW may be subject to rewrites. This all means 
that the actual amount of user data that may be placed 
after LEW may vary considerably. 

A value of 255 will always place LEW at the beginning of 
the last track or track set. 

■=> Legal values are numbers in the range 0 and 255. 

■=> The default (factory programmed) value is 0. 

AEPU Auto Eject on Power-Up. The AEPU-bit controls the tape 

carilrfKfdge ejection when powering up the Drive. If this 
bit is set to one the cartridge will be ejected when 
power is turned on. When the bit' p set to zero the 
Drive will not eject the tape cartridge when the power 
is turned on. 

■=> Legal values are 0 and 1. 

■=> The default (factory programmed) value is 0. 


These values are nominal and will vary with mode of operation. 
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Bus Parity Error 
Retries 


Reselection 

Retries 


This field .is used to specify the maximum number of 
consecutive retries of information transfer upon 
detection of parity error on the data bus or reception 
of an INITIATOR DETECTED ERROR message for the same 
bus phase. 

O Legal values are 0..255, where 0 indicates that there 
should be no retries and where a value of 255 
indicates that there is no limit to the number of 
retries attempted (the retry sequence must be 
terminated by the Initiator)• 

■=> The default (factory programmed) value is 4 

This field i>s. used to specify the maximum number of 
deselection retries when the Drive is trying to 
reconnect to :Kt|& .-Host. If the number of retries is 
exceeded, the command will be aborted.. 

■=> Legal values are any number in the range 0..255, 
where value®, hifc the range 0..254 indicate a limited 
number of reselectioti. attempts and the value 255 
indicates an infinite number of reselection retries. 

=> The default (factory programmed) value is 4 
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14.3.11. User Page 0 


This page can be used to save any information (up to ten 
bytes). 

The page can be saved. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS R Page Code = 21 h 

01 

Page Length = OAh 

02 

User Defined Field 

03 

User Defined Field 

04 

User Defined Field 

05 

User Defined Field 

06 

User Defined Field 

07 

User Defined Field 

08 

User Defined Field 

09 

User Defined Field 

10 

User Defined Field 

11 

User Defined Field 


Table 14-26: User Page 0 Page Descriptor 


PS The Parameter Savable (PS) bit must be set to zero. 

Page Code The Page Code for this page must be set to 21h. 

Page Length The Page Length field must always be set to OAh. 

User Defined Field These fields can be used to store up to tet bytes of 

user defined information. 

■=> Any value is legal (no check) . 

■=> The default (factory programmed) value is OOh. 
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14.3.12. User Page 1 


This page can be used to save any information (up to ten 
bytes). 

The page can be saved. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS R Page Code = 22h 

01 

Page Length = OAh 

02 

User Defined Field 

03 

User Defined Field 

04 

User Defined Field 

05 

User Defined Field 

06 

User Defined Field 

07 

User Defined Field 

08 

User Defined Field 

09 

User Defined Field 

10 

User Defined Field 

11 

User Defined Field 


Table 14-27: User Page 1 Page Descriptor 


PS The Parameter Savable (PS) bit must be set to zero. 

Page Code The Page Code for this page must be set to 22h. 

Page Length The Page Length field must always be set to OAh. 

User Defined Field These fields can be used to store up to teij bytes of 

user defined information. 

■=> Any value is legal (no check) . 

■=> The default (factory programmed) value is OOh. 
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14.3.13. Cartridge Manufacturer Page 

This page holds information on the currently inserted 
tape cartridge. 

This page can NOT be saved. Note that the MODE SELECT 
command ignores the values given in the Cartridge 
Manufacturer ID, Production Date Code and Cartridge 
Serial Number fields (they are changeable). 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

PS | R | Page Code = 23h 

01 

Page Length = 20h 

02 


1 

Cartridge Manufacturer ID 

09 


10 

End Of String = OOh 

11 

RESERVED 

12 


1 

Cartridge Production Date 

19 


20 

End Of String = OOh 

21 

RESERVED 

22 


1 

Cartridge Serial Number 

31 


32 

End Of String = OOh 

33 

RESERVED 


Table 14-28: Cartridge Manufacturer Data Parameters 


PS 


The Parameter Savable (PS) bit must be set to zero. 


Page Code 
Page Length 
Cartridge 
Manufacturer ID 


Cartridge 
Production Date 


Cartridge Serial 
Number 


The Page Code for this page must be set to 23h. 

The Page 1 Length is set to 2Oh. 

These bytes hold an ASCII string identifying the 
Cartridge Manufacturer. If no tape is inserted or if the. 
tape does not hold any manufacture-^ ID, the MODE SENSE 
command Wij5l return the string "UNKNOWN ,|jli this field. 
The string is terminated with a zero (OOh) character. 
These bytes hold an ASCII string representing the 
production date for the cartridge. The format is 
'DD.MM.YY'. If no tape is inserted or if the tape does 
not hold any production data code, the MODE SENSE 
command will return the string "UNKNOWN * this field,. 
The string is terminated with a zero (OOh) character. 
These bytes S§3id an ASCit'S string representing the serial 
number of the current cartridge. If no tape is inserted 
or if the tape does not hold any serial number, the MODE 
SENSE command will return the string "UNKNOWN " in this 
'•fill'd. The string is terminated wifei a zero (OOh) 
character,.. 
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<sequence1> 


14.4. Exception Handling 

See sections on Error Conditions For All Commands and 
Deferred Errors. 

If the MODE SELECT command, for any reason, returns with 
CHECK CONDITION status, no parameters will have been 
changed. 

If the PF bit is not set to one and the parameter list 
contains one or more pages, the MODE SELECT command will 
return CHECK CONDITION status. No parameter data will be 
transferred. The Error Code will be set to Parameter Lissf 
SXMth error. 

A Parameter List Length that results ±fb truncation of 
any Descriptor, Header or Page of parameters will cause 
the Drive to terminate the command with CHECK CONDITION 
status. The Error Code will be set to Parameter list length 
error. 

If a Page Code in the Parameter List is not in the legal 
set of values, the Drive will terminate the MODE SELECT 
command with CHECK CONDITION status. The Error Code will 
be set to Invalid'PIelb in parameter list. 

If the Page Length in any page is wrong, the Drive will 
terminate the MODE SELECT command with CHECK CONDITION 
status. The Error Code will be set to Invalid: Rielb i«. 

parameter list. 

If any field in the Parameteryigilst is set to an illegal 
value, th.0 Drive Will termi r.ate the MODE SELECT command 
with CHECK CONDITION status. The Error Code will be set 
Invalid field In parameter list. 

If any non-changeable pages or any non-changeable fields 
in any page are specified for change, the Drive will 
terminate the MODE SELECT command with CHECK CONDITION 
status. The Error Code willfl be set to iNviuab- fiEtt? ipE 

parameter list. 

If any non-savable pages are specified when the SP bit 
is set, the Drive will terminate-the MODE SELECT command 
with CHECK CONDITION status. The Error Code will be set 
Invalid fiel’k In parameter list. 


14.5. Phase Sequencing 

In this section the poss: b'le SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command><disconnect> <reconnect> 
<data-out><disconnect><reconnect> <completed> 

The Drive. 'wiJIfc- disconnect when the CDB has been 
transferred. The Drive will then reconnect and transfer 
the mode parameters. When the parameters are transferred 
the Drive will disconnect again. Finally, when the mode 
parameters are handled, status is reported. 
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Mode Sense 

15.1. Command Description 


The MODE SENSE command provides a means for the Drive to 
report parameters to the Initiator. It is a 
complementary command to the MODE SELECT command. 

The Drive will implement only one common set of 
parameters for all Initiators. 

The MODE SENSE parameter list will be returned during 
the DATA IN phase o x the command. 

When page format is used the MODE SENSE command may 
return 4 different types of parameters; current values, 
changeable values, default values or saved values. 

Current Values The current values are the values under which the Drive 

is presently configured for the page specified. The 
current values returned are: 

1) The parameters set in the last successful MODE SELECT 
command. 

2) The saved values if a MODE SELECT command has not 
been executed since the last power-up, RESET 
condition or TARGET RESET message. 

3) The factory saved values if a MODE SELECT command has 
never been executed with the save parameter (SP) bit 
set 

Changeable Values The page requested will be returned containing 

information that indicates which fields are changeable. 
Parameters that are changeable will be set to one. 
Parameters that are not changeable will be set to zero. 
If any part of a field is changeable all bits in that 
field will be set to one. If none of the parameters are 
changeable within a page, the Page Length value will be 
set to zero. 

Default Values The defaul 

Drive's prc 
Drive will 

Saved Values The saved values are the values saved by the- last 

successful MODE SELECT command with the save parameter 
(SP) set or the default values if no MODE SELECT with 
the SP bit has never been executed. Saved values are 
located in the EEPROM. Parameters not supported by the 
Drive will be set to zero. 


for all m the 
supported by the 
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15.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 1Ah 

01 

Logical Unit Number (LUN) | R | DBD | RESERVED 

02 

PC | Page Code 

03 

RESERVED 

04 

Allocation Length 

05 

Control Byte 


Table 15-1: MODE SENSE Command Descriptor Block 


DBD A Disable Block Descriptor (DBD) bit of one indicates 

that the Block Descriptor List will not be transferred 
to the Initiator. A DBD bit of zero ir.di cates that the 
Block Descriptor List will be transferred following the 
Header ’.fjpist. 

PC The page control (PC) field defines the type of 

parameter values to be returned. 

0 Return current values 

1 Return changeable values 

2 Return default values 

3 Return saved values 

Page Code The page code specifies which page(s) to return. 

^ Legal values are OOh, Olh, 02h, OAh, OFh, lOh, llh, 
ilCh, 20h, 21h, 22h, 23h and 3Fh \ 

Page Code OOh is returning tfe® Header List f o', lowed by 
the Block Descriptor List - a total of 12 bytes. When 
selecting Page Code OOh the DBD bit is ignored. 

See the MODF; SifEECT command for a description of the 
various pages. 

Allocation Length This field specifies the maximum number of bytes that 

the Initiator has allocated for the returned MODE SENSE 
data. An Allocation Length of zero indicates that no 
MODE SENSE data will be sent. The Drive terminates the 
DATA-IN phase when Allocation Length bytes have been 
transferred or when ail available MODE SENSE data have 
been transferred, whichever i s. less. 


The special page code 3Bh can be used to have the Drive return all 
its page descriptors. 
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15.3. Parameter List 

The MODE SENSE parameter list consists of three sub¬ 
lists. The first list is a 4 byte Header List. This may 
be followed by an 8 byte Block Descriptor List. At last 
there may be from one to seven Page Descriptor Lists. 

15.3.1. Header List 


BYTE 

BIT 7 6 5 

4 3 2 1 

0 

00 

Sense Data Length 

01 

Medium Type 

02 

WP | Buffered Mode 

| Tape Speed 


03 

Block Descriptor Length | 


Table 15-2: MODE 

SENSE Header List 



Sense Data Length This field specifies the length in bytes of the 
-oil owing MODE SENSE data (the Sense Data Length byte 
itself is not included) that- is available to be 
transferred during the DATA IN phase 


This field wil^-indicate the 
into the Drive. 

Possible cartridge types are: 

type 

of cartridge inserted 

OOh 

UNKNOWN 

47h 

SLRtape50 

02h 

DC300 or DC300XLP 1 

50h 

SLRtape50 SL 

04h 

DC615 or DC600A 1 

54h 

SLR32 SL 

06h 

DC6037, DC6150 or DC6250 1 

55h 

SLR5 

08h 

DC6320 or DC6525 1 

56h 

SLR5 SL 

24h 

DC9100 1 

63h 

SLRtape7 

25h 

DC9120 1 

64h 

SLRtape7 SL 

26h 

DC9120SL 1 

65h 

SLRtape24 

30h 

DC9100FW 1 

66h 

SLRtape24 SL 

31 h 

DC9200SL 

70h 

SLRtape140 

33h 

MLR1-26GB 

73h 

SLRtape40 

34h 

DC9200 

74h 

SLRtape60 

35h 

DC9120XL 1 

74h 

SLRtape75 

40h 

DC9250 

75h 

SLRtapelOO 

43h 

44h 

SLR32 

MLR1-26GBSL 

76h 

SLR40/60/100 - 10GB 


WP The Write Protect (WP) bit of zero indicates that the 

cartridge is write enabled. A WP bit of one indicates 
that the cartridge is' write protected. 


The Drive is able to recognize this medium type, but as the tape 
format used on this type is not supported, the Drive will hot allow 
any read or write operations as long as this medium is inserted. See 
also the note regarding the use of 550 Oe tapes in section 14.3.2. 
Block Descriptor List, under Density Code. 
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Buffered Mode 


Tape Speed 


Block Descriptor 
Length 


The Drive supports the following mode: 0 and 1. Mode 0 
indicates that the WRITE and WRITE FILEMARKS command 
reports GOOD status when the requested data blocks have 
been actually written and verified (read-after-write 
checked) . Mode 1 indicates that the WRITE and WRITE 
FILEMARKS command reports GOOD status as soon as the 
requested data has been transferred into the Drive's 
data buffer 

This field specifies the current tape speed. The 
foipjfewing values are legalj;!* 


Oh : Default speed 
1 h : Low speed 
2h : Medium speed 
3h : High speed 


See the MODE SELECT command for further details about: 
tape speed and the resulting data rates. 

This field specifies the: length in bytes of the block 
descriptor list. If the block descriptor list is 
transferred (DBD-bit = 0), the Block Descriptor Length 
is set to 8. If the block descriptor list is not 
transferred (DBD-bit = 1) , the Block Descriptor Length 

is set to 0. 
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15.3.2. Block Descriptor List 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Density Code 

01 

Number of Blocks 

02 


03 


04 

RESERVED 

05 

Block Size 

06 


07 



Table 15-3: MODE SENSE Block Descriptor List 


Density Code This field indicates the current operating tape format. 

The Density Code value returned in response to a MODE 

SENSE command will be as described below: 

■ The density code is set to the principal density code 
when the Drive has reported Unit Attention due to 
power up or hard reset or when the density of a newly 
inserted cartridge is not yet determined. The 
principal density code is the highest supported 
density supported by the Drive. 


SLR7 

flie 

highest 

supported 

density 

is 

ALRF-2 

SLR50 

The 

highest 

supported 

density 

is 

MLR3 

SLR60 

The 

highest 

supported 

density 

is 

ALRF-1 

SLR75 

The 

highest 

supported 

density 

is 

ALRF-1 

SLR100 

The 

highest 

supported 

density 

is 

ALRF-1 

SLR140 

The 

highest 

supported 

density 

is 

ALRF-6 


■ When a successful read/space type command has been 
performed the Density Code will be automatically 
updated to reflect the format on the tape just 
read/written. 


Possible Density Codes are: 

OOh 

Unknown 

21 h 

QIC-5010-DC tape format 

22h 

QIC-2GB-DC tape format 

26h 

QIC-4GB-DC tape format 

30h 

MLR3 tape format 

32h 

ALRF-2 tape format 

33h 

SLR6 tape format 

34h 

ALRF-1 tape format 

36h 

ALRF-6 tape format 


Number Of Blocks This field will always be set; to zero to indicate that 
the whole tape has the same density code. 
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Block Size 


This field reports the currently configured fixed block 
size. See the corresponding field in the MODE SELECT 
command for details. 


15.3.3. Read-Write Error Recovery Page Descriptor 


See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code Olh) 

The PS bit will be set to one for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 

81 h 

Byte 01 

OAh 

Byte 02 

Olh 

Byte 03 

FFh 

Byte 04 

OOh 

Byte 05 

OOh 

Byte 06 

OOh 

Byte 07 

OOh 

Byte 08 

FFh 

Byte 09 

OOh 

Byte 10 

OOh 

Byte 11 

OOh 


The DCR is changeable 
Read Retry Count is changeable 


The Write Retry Count is changeable 


15.3.4. Disconnect/Reconnect Page Descriptor 


See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code 02h) 

The PS bit will be set to p|ie for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 

82h 

Byte 01 

OEh 

Byte 02 

FFh 

Byte 03 

FFh 

Byte 04 

OOh 

Byte 05 

OOh 

Byte 06 

OOh 

Byte 07 

OOh 

Byte 08 

OOh 

Byte 09 

OOh 

Byte 10 

FFh 

Byte 11 

FFh 

Byte 12 

OOh 

Byte 13 

OOh 

Byte 14 

OOh 

Byte 15 

OOh 


The Read Buffer Full Ratio is changeable 
The Write Buffer Empty Ratio is changeable 


The Maximum Burst Size is changeable 
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15.3.5. Control Mode Page 

See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code OAh) 


The PS bit will be set to zero for this page. 

The Changeable Values page will return the following 
values: 


Byte 00 

OAh 

Byte 01 

OAh 

Byte 02 

Olh 

Byte 03 

OOh 

Byte 04 

OOh 

Byte 05 

OOh 

Byte 06 

OOh 

Byte 07 

OOh 

Byte 08 

OOh 

Byte 09 

OOh 

Byte 10 

OOh 

Byte 11 

OOh 


The RLEC bit is changeable 


15.3.6. Data Compression Page Descriptor 


See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code OFh) 

The PS bit will be set to one for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 

8Fh 

Byte 01 

OEh 

Byte 02 

80h 

Byte 03 

EOh 

Byte 04 

FFh 

Byte 05 

FFh 

Byte 06 

FFh 

Byte 07 

FFh 

Byte 08 

FFh 

Byte 09 

FFh 

Byte 10 

FFh 

Byte 11 

FFh 

Byte 12 

OOh 

Byte 13 

OOh 

Byte 14 

OOh 

Byte 15 

OOh 


The DCE bit is changeable 

The DDE bit and the RED field is changeable 

The Compression Algorithm is changeable 


The Decompression Algorithm is changeable 
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15.3.7. Device Configuration Parameters Page Descriptor 

See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code lOh) 

The PS bit will be set to bite for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 

90h 

Byte 01 

OEh 

Byte 02 

40h 

Byte 03 

FFh 

Byte 04 

OOh 

Byte 05 

OOh 

Byte 06 

FFh 

Byte 07 

FFh 

Byte 08 

lOh 

Byte 09 

OOh 

Byte 10 

OOh 

Byte 11 

OOh 

Byte 12 

OOh 

Byte 13 

OOh 

Byte 14 

Olh 

Byte 15 

OOh 


Page Code 
Page Length 

The CAP bit is changeable 

The Active Partition field is changeable 


The Write Delay Time is changeable 
The AVC bit is changeable 


The RFTD bit is changeable 


15.3.8. Medium Partition Parameters Page Descriptor 


See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code llh) 


The PS bit will be set to zero for this page. 


The Changeable Values page will: return the following 
values: 


Byte 00 
Byte 01 
Byte 02 
Byte 03 
Byte 04 
Byte 05 
Byte 06 
Byte 07 
Byte 08 
Byte 09 


llh 

4Eh 

FFh The Maximum Additional Partitions is changeable 
FFh The Additional Partitions Defined is changeable 

B8h The FDP, IDP and PSUM fields are changeable 

OOh 

OFh The Partition Unit is changeable 
OOh 

FFh The Partition Size Descriptor 0 is changeable 

FFh The Partition Size Descriptor 1 is changeable 


Byte 78 : FFh The Partition Size Descriptor 34 is changeable 

Byte 79 : FFh The Partition Size Descriptor 35 is changeable 
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15.3.9. TapeAlert Configuration Page 

See the MODE SELECT command for details on the current, 
saved and default values for of this page (PageCode ICh) 

The PS bit will always be set to zero for this page to 
indicate that the page is not saveable. 

The Changeable Values page will return the following 
values: 


Byte 00 

ICh 

Byte 01 

OAh 

Byte 02 

04 h Test bit 

Byte 03 

OOh 

Byte 04 

OOh 

Byte 05 

OOh 

Byte 06 

OOh 

Byte 07 

OOh 

Byte 08 

FFh Test Flag Number 

Byte 09 

FFh -"- 

Byte 10 

FFh -"- 

Byte 11 

FFh -"- 
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15.3.10. Miscellaneous Parameters Page Descriptor 

See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code 20h) 

The PS bit will be set to bite for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 

AOh 

Byte 01 

lOh 

Byte 02 

FFh 

Byte 03 

FFh 

Byte 04 

OOh 

Byte 05 

OOh 

Byte 06 

FFh 

Byte 07 

FFh 

Byte 08 

17h 

Byte 09 

: F7h 

Byte 10 

FFh 

Byte 11 

40h 

Byte 12 

OOh 

Byte 13 

FFh 

Byte 14 

FFh 

Byte 15 

OOh 

Byte 16 

OOh 

Byte 17 

OOh 


The Forced Streaming Count is changeable 


The Load Function is changeable 
The Power-Up/Reset Load-Delay is changeable 
The EOWR, BSYI, BSYA and FAST bits are 
changeable 

The LED Function, CLN, OND and TIN bits are 
changeable 

The LEW position is changeable 
The AEPU bit is changeable 

The Bus Parity Error Retries is changeable. 

The Selection Retries is changeable. 


15.3.11. User Page 0 Page Descriptor 


See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code 21h) 

The PS bit will be set to one for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 

Alh 

Byte 01 

OAh 

Byte 02 

FFh 

Byte 03 

FFh 

Byte 04 

FFh 

Byte 05 

FFh 

Byte 06 

FFh 

Byte 07 

FFh 

Byte 08 

FFh 

Byte 09 

FFh 

Byte 10 

FFh 

Byte 11 

FFh 


All Bytes are changeable 
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15.3.12. User Page 1 Page Descriptor 


See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code 22h) 

The PS bit will be set to bhe for this page. 


The Changeable Values page will return the following 
values: 


Byte 00 : A2h 
Byte 01 : OAh 

Byte 02 : FFh All Bytes are changeable 

Byte 03 : FFh 

Byte 04 : FFh 

Byte 05 : FFh 

Byte 06 : FFh 

Byte 07 : FFh 

Byte 08 : FFh 

Byte 09 : FFh 

Byte 10 : FFh 

Byte 11 : FFh 
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15.3.13. Cartridge Manufacturer Page 

See the MODE SELECT command for details on the current, 
saved and default values of this page (Page Code 23h) 

The PS bit will be set to zero for this page. 

The Changeable Values page will return the following 
values: 

Byte 00 : 23h 

Byte 01 : 20h 

Byte 02 FFh The Cartridge Manufacturer ID field is changeable 

Byte 03 : FFh 

Byte 04 : FFh 

Byte 05 : FFh 

Byte 06 : FFh 

Byte 07 : FFh 

Byte 08 : FFh 

Byte 09 : FFh 

Byte 10 OOh 

Byte 11 : OOh 

Byte 12 FFh The Production Date Code field is changeable 

Byte 13 : FFh 

Byte 14 : FFh 

Byte 15 : FFh 

Byte 16 : FFh 

Byte 17 : FFh 

Byte 18 : FFh 

Byte 19 : FFh 

Byte 20 : OOh 

Byte 21 : OOh 

Byte 22 FFh The Cartridge Serial Number field is changeable 

Byte 23 : FFh 

Byte 24 : FFh 

Byte 25 : FFh 

Byte 26 : FFh 

Byte 27 : FFh 

Byte 28 : FFh 

Byte 29 : FFh 

Byte 30 : FFh 

Byte 31 : FFh 

Byte 32 : OOh 

Byte 33 : OOh 
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<sequence1> 


<sequence 2> 


15.4. Exception Handling 

See sections on Error Conditions For All Commands and 
Deferred Errors. 

If the PF bit is not set to one, the MODE SENSE command 
will be terminated with CHECK CONDITION status. The 
Error Code will be set to Invalid field in CDB. 

If the Page Code is not in the range of legal values, 
the MODE SENSE command will be terminated with CHECK 
CONDITION status. The Error Code will be set to Invali^- 
riBED: in CDB. 


15.5. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in 'the 
brackets. 

:= <initiator-part> <message-out> <command> <data-in> <completed> 

This sequence will be used when the MODE SENSE command 
does not follow an Immediate type command. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<data-in> <completed> 

This sequence will be used when the MODE SENSE command 
follows an Immediate type command. The Drive will 
disconnect when the CDB has been transferred. The Drive 
will reconnect when the previous- Immediate command has 
completed execution. 
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Prevent/Allow Medium Removal 


16.1. Command Description 

This command is used to enable/disable the eject 
mechanism. The Drive does not allow medium removal if 
any initiator current 1 y has medium removal prevented. 

Medium removal will be prevented when any Initiator 
issues a PREVENT MEDIUM REMOVAL command with the PREV- 
bit set to one. The PREVENT condition can only be 
cleared by the Initiator that originated the command. It 
cannot be cleared by any other Initiator sending an 
ALLOW command. While the prevention of media removal is 
effective, the Drive will inhibit the eject mechanism 
that allows removal of the medium by an operator or by 
the UNLOAD command. 

It is not an error to attempt to allow medium removal 
when medium removal is not currently prevented by this 
initiator. It is neither an error to attempt to allow 
medium removal when medium removal currently is 
prevented by another initiator. The command will be 
ignored and terminated with GOOD status. If another 
initiator has prevented medium removal, the PREVENT 
condition is still valid. 

A PREVENT ALLOW MEDIUM REMOVAL command (with a PREV bife 
of zero) will be executed even if the Drive is currently 
reserved by another Initiator. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 

16.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 0 

00 

Operation Code 1Eh 

01 

Logical Unit Number (LUN) 

| RESERVED 



02 

RESERVED 

03 

RESERVED 

04 

RESERVED 



| PREV 

05 

Control Byte 


Table 16-1: PREVENT/ALLOW MEDIUM REMOVAL Cdb 


PREV A Prevent (PREV) bit of one disables the eject 

mechanism. The jirive will not; eject the tape following 
an UNLOAD command or when the Unioad button : - ! i;s pushed. 
When it receives UNLOAD, the drive unloads the tape but 
leaves it in the mechanism. The Unload button is 
disabled. 

A PREV bit of zero enables the eject mechanism. The 
Drive ejects the tape following completion of an UNLOAD. 
The Unload button is also reenabled. 
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<sequence1> 


<sequence 2> 


16.3. Exception Handling 

See sections on Error Conditions For All Commands, 
Deferred Errors and Error Conditions For Media Access 
Commands. 


16.4. Phase Sequencing 

In this section the possih£&& SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

This sequence will be used when the PREVENT/ALLOW MEDIA 
REMOVAL command is executed and host does allow 
disconnection. The Drive will disconnect when the CDB 
has been transferred. The Drive will reconnect when t|ife 
PREVENT/ALLOW MEDIA REMOVAL command has completed 
execution. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the PREVENT/ALLOW MEDIA 
REMOVAL command is executed and host does not allow 
di s connect ioa*- 
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Read 


17.1. Command Description 

The READ command transfers one or more blocks to the 
Initiator beginning with the next block on the tape. 

The Fixed (FIX) bit specifies both, the meaning of -t-he 
Transfer Length field and whether fixed-length or 
variable length block(s) are to be transferred. The data 
read will be returned during the DATA-IN phase of the 
command. 

When the FIX bit is set to zero, the Drive is requested 
to transfer a single variable length data block. The 
Transfer Length specifies the block length in number of 
bytes. The block length found on the tape is expected to 
be equal to the specified block length. 

When the FIX bit is set to one, the Bfi.'ye is requested 
to transfer a number of fixed length blocks. The 
Transfer Length specifies the number of blocks to 
transfer. All the blocks are expected to be of the same 
length. The length expected is the length Reported by 
the MODE SENSE command (the Block Size field of the 
Block Descriptor List) . Note that a FIX bit of one is 
not legal when the Drive has been set into Variable 
Block mode. Variable Block mode is in effect when the 
Block Size field in the Block Descriptor List of the 
MODE SELECT command is set to zero (OOOOOOh) . See the 
MODE SELECT command for further details. 

If the requested Transfer Length is zero, the Drive will 
transfer no data and the logical tape position will not 
be changed. This will not be considered an error. 

If the READ command is the first media access command 
executed on a newly inserted cartridge, the read 
operation will start from BOP. If the partition number 
is not explicitly changed, the Drive will start reading 
on partition zero. If the READ command follows an ERASE, 
LOAD/UNLOAD (with Load bit set to one) or REWIND 
command, the read operation will also start from BOP. 
Refer to the corresponding command description, for fhe 
partition number. If the READ command follows a LOCATE, 
SPACE, VERIFY 1 or another READ command, the read 
operation will start with the next block on the tape. 

Upon teihitination of a successful READ command, the 
logical tape position will be after the last block 
(fixed or variable) read (end-of-media side). 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 


1 VERIFY is tl#t supported by SLR7 and SLR14 0 
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17.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 

0 

00 

Operation Code 08h 

01 

Logical Unit Number (LUN) 

| RESERVED 


SILI 

FIX 

02 

Transfer Length 





03 






04 






05 

Control Byte j 


Table 17-1: READ Command Descriptor Block 


SILI A Suppress Incorrect Length Indicator (SILI) bit of zero 

indicates that CHECK CONDITION is reported if an inco|4' 
r-ect length block is read. 

A SILI bit of one indicates that CHECK CONDITION is not 
reported in certain cases even if an incorrect block is 
read. See section 17.3.4. Illegal Length for 

details. 

FIX A Fixed (FIX) bit of zero indicates that a single block 

will be transferred with the Transfer Length specifying 
the maximum number of bytes the Initiator has allocated 
for the returned data. A FIX bit of one indicates that 
the Transfer Length specifies the number of blocks to be 
transferred to the Initiator. 

Note that certain combinations of the SILI bit, FIX bit 
and the value of the Block Size field in the MODE SELECT 
Block Descriptor is not legal. See section 17.3.4.3. 

illegal Length Summary for details. 

Transfer Length This field specifies the number of bytes or blocks 

requested for transfer. Any value in the range 
0 . . : 67772'. 5 is legal 1 . 


1 The maximum bLp:«3t sipft-fclytt can be wilpen is 4§£l44 bytes. 
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17.3. Exception Handling 

17.3.1. General 

See sections on Error Conditions For All Commands , 
Deferred Errors, Error Conditions For Media Access 
Commands and Buffer Parity Errors. 

When the READ command has started to execute, all 
detected errors will set the VADD bit and thf; 
Information Bytes will hold the difference between flie 
requested and the actual Transfer Length. See the 
following sections for details. 

If. the FIX bit is one and the Drive is in Variable Block 
mode, the READ command will be terminated with CHECK 
CONDITION. The Error Code will be set to Invalid field 1U 
CDB. No data will be transferred, 

If both the SILI and the FIX bits are one, the Drive 
will terminate the READ command with CHECK CONDITION 
status. The Error Code will be Set Invalid field in CDB. 


17.3.2. No Data 

If the Drive is not able to find data on the inserted 
cartridge the READ command will be terminated with CHECK 
CONDITION. When using a SLRtapel40, SLRtapelOO, 
SLRtape75, SLRtape60, SLRtape50, SLRtape40, SLR32 or 
SLRtape24 medium the Error Code will be End-of-data 
detected. When using a SLRtape7, SLR5 or DC9250 medium 
there are two possible error codes. If tiKe medium is 
physically blank (bulk erased etc.) tlf& Error Code will 
be End-of-Data Detected or Recorded entity not found. 
Otherwise the Error Code will be End-of-data detected. 
In any case the Valid (VADD) bit in the sense data list 
will be set to one. The Information Bytes will be set- 
equal to the requested Transfer Length. 


17.3.3. Tape mark Detected 

If a tapemark (Filemark or Setmark) is encountered 
during execution of a READ command, the command will 
transfer all data up to the tapemark. The READ command 
will thsSCi be terminated with CHECK CONDITION status. If 
a JEilemark is encountered, the Error Code is set to 
Filemark detected. If a Seumark' is encountered, the Error 
Code is set to Setmark detected. For both errors the 
Filemark (FMK) bit and the Valid (VADD) bit in the sense 
data list will be set to one. The Information Bytes will 
be set to the difference (residue) between the requested 
Transfer Length and the actual transfer length (bytes or 
blocks). For variable length reads the Information Bytes 
will be set equal to the Transfer Length (because a 
tapemark block was found instead of a data block and no 
data was transferred) . When the command has terminated, 
the logical tape position will be located after ifcfje. 
tapemark (end-of-media side), 
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1 7. 3.4. Illegal Length 

When the requested transfer length does not match the 
actual block length, the Drive response depends on the 
state of the FIX bit, SILI bit and on the value of ife 
Block Size field in t&3 MODE SELECT Block Descriptor 
List. 


17.3.4.1. FIX Bit Set to ZERO 


If the actual block igngth (length of block found on i-he. 
tape) smaller than the requested Transfer Length, 
only the actual block length is transferred. If the 
actual block length is larger than the requested 
Transfer; Length, only the requested length is 
transferred. 


SILI Bit Is Set To Zero: 

If the SILI bit is zero, the READ command will be 
terminated with CHECK CONDITION status if the requested 
transfer length does not match the actual block length. 
The Error Code will be set to No aBbitional sense information, 
ILLEGAL length sspCK read. The illegal length indicator (ILI) 
and Valid (VADD) bits in the sense data list will be set 
to one. The Information Bytes will be set to the 
requested Transfer Length minus the actual block length. 
This means that the Information Bytes indicate the 
residual length. If the actual block length was smaller 
than the specified length, the residual will be a 

positive number. If the actual block length was larger 
than the specified length, the residual will be a 

negative number. Negative residues will be presented on 
2's complement form. When the command has terminated, 
the logical tape position will be located after the 
incorrect length block (end of partition side). 


SILI Bit Is Set To One: 

When the SILI bit SSj, the Drive will not return 

CHECK CONDITION status if the only error is that the 
Transfer Length exceeds the actual block length recorded 
on the tape. When the command has terminated, the 
logical tape position will be located after the 
incorrect length block (end of partition side). 

When the SILI bit is one and the only error is that 
Transfer Length is less then the actual block length 
recorded on the tape, the behavior depends on the 
current Fixed or Variable Block mode: 
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■ Fixed Block Mode 

When the Block Size field in the Block Descriptor 
if|ist of fctfe MODE SELECT command is different from 
zero (Fixed Block mode) , the READ command will then 
be terminated with CHECK CONDITION status if the 
Transfer Length is less then the actual block length 
recorded on the tape even if the SILI bit is set to 
one. The (Ifijror Code wiiji be set ter No additional sense 

INFORMATION, ILLEGAL LENGTH BLOCK READ . Th®. 4sJ3sega|;' tSSfigth 

indicator (ILI) and Valid (VADD) bits in the, sense 
data list will be set to one. The Information Bytes 
will be set to the requested Transfer Length minus 
the actual block length (a negative number). This 
means that the: absolute value of the Information 
Bytes indicates the number of byte not transferred 
from the: block read. When the command has terminated, 
the logical tape position will be located after the 
incorrect length block (end of partition side). 

■ Variable Block Mode 

When the Block Size field in the Block Descriptor 
List of the MODE SELECT command is set to zero 
(Variable Block mode), a SILI bit of one indicates 
that the Drive will not return CHECK CONDITION status 
if the only error is that the Transfer Length does 
not match the actual block length recorded on the 
tape. When the command has terminated, the logical 
tape position will be located after the incorrect 
length block (end of partition side). 


17.3.4.2. FIX Bit Set to ONE 


If the actual block length (length of block found on the 
tape) is smaller than the configured Block Size (see 

MODE SELECT command), only the actual block length is 

transferred. If the actual block length is larger than 
the configured Block Size, only the configured Block 
Size is transferred. 

The READ command will then be terminated with CHECK 
CONDITION status. The Error Code will be set to No 

ADDITIONAL SENSE INFORMATION, ILLEGAL LENGTH BL&Ek READ. The 

illegal length indicator (I|SS;| and Valid (VADD) bits in 
the sense data list will be set to one. The Information 
Bytes wiJ'l be set to the requested Transfer Length minus 
the actual number of blocks transferred (not including 
the incorrect length block). The block with the 

unexpected length is not counted among the transferred 
blocks. When the command has terminated, the logical 
tape position will be located after the incorrect length 
block (end of partition side). 


17.3.4.3. Illegal Length Summary 

The table shown below summarizes the illegal^'<Lehgth 
handling. The Illegal Length Type column shows 
Underlength when the Transfer Length is larger than the 
actual block length. The Illegal Length Type column 
shown Overlength when the Transfer Length is less than 
the actual block length. 


17-5 


Tandberg SLR Product Line SCSI Functional Specifications 









Tandberg Data 


Read 


FIX 

SILI 

Block Size 

Illegal Length Type 

Result 

0 

0 

0 

Underlength 

CHECK CONDITION, Information Bytes > 0 (positive) 

Overlength 

CHECK CONDITION, Information Bytes < 0 (negative) 

0 

0 

>0 

Underlength 

CHECK CONDITION, Information Bytes > 0 (positive) 

Overlength 

CHECK CONDITION, Information Bytes < 0 (negative) 

0 

1 

0 

Underlength 

GOOD 

Overlength 

GOOD 

0 

1 

>0 

Underlength 

GOOD 

Overlength 

CHECK CONDITION, Information Bytes < 0 (negative) 

1 

0 

0 


CHECK CONDITION, Illegal Request 


CHECK CONDITION, Illegal Request 

1 

0 

>0 

Underlength 

CHECK CONDITION, Information Bytes < 0 (negative) 

Overlength 

CHECK CONDITION, Information Bytes < 0 (negative) 

1 

1 

0 


CHECK CONDITION, Illegal Request 


CHECK CONDITION, Illegal Request 

1 

1 

>0 


CHECK CONDITION, Illegal Request 


CHECK CONDITION, Illegal Request 


Table 17-2: Illegal Length Summary 


17.3.5. End of Data 

If end-of-data (EOD) is encountered during execution of 
the READ command, the command will transfer all data 
blocks up to the end-of-data marker. The READ command 
will then be terminated with CHECK CONDITION status. The 
Sense Key will be set to BLANK CHECK. Additionally Mb- 
Error Code and the End Of Media (EOM) bit will be set as 
follows: 

■ If end-of-data is encountered before the early 
warning (EW) tape marker on the last track set of the 
current partition-, the ©rive will set the Error Code 
to End-of-data detected and the EOM bit to zero. 

■ If end-of-data is encountered at or after the early 
warning (EW) tape marker on the last track set of the 
current partition^ the ©rive wi 1! set the Error Code 
to End-of-partition/medium detected on read, physical end 
reached and the EOM bit to one (not© however that even 
if end-of-partition was indicated during write, the 
drive may detect end-of-data both immediately before 
or after the early warning (EW) tape marker during a 
subsequent read operation). 

In any case the Valid (VADD) bit in the sense data list 
will be set to one. The Information Bytes will be set to 
the difference (residue) between the requested Transfer 
Length and the actual transfer length (bytes or blocks). 
When command has terminated, logical tape 

position will be located after the last block Trans¬ 
ferred to the Initiator. 


17-6 


Tandberg SLR Product Line SCSI Functional Specifications 







Tandberg Data 


Read 


When a variable length block has been abnormally 
truncated, due to an end-of-data detection. Illegal 
Length is not signaled. Instead the end-of-data detected 
error takes pritistity and the Error Code is set Ei®:- of-data 

DETECTED . 


17.3.6. End of Partition 

If end-of-partition (EOP) is encountered during 
execution of the READ command, the command will transfer 
all data blocks up to end-of-partition. The READ command 
will then be terminated with CHECK CONDITION status. The 
Error Code will then be set to End-of-partition/medium 
detected t§$|’'Read, physical END reached and the Sense Key will 
be set to MEDIUM ERROR. The End Of Media (EOM) and Valid 
(VADD) bits in the sense data list will be set to one. 
The Information Bytes wipf-L be set to the difference 
(residue) between the requested Transfer Length and the 
actual transfer length (bytes or blocks). When the 
command has terminated, the logical tape position is 
undefined and all new READ, LOCATE or SPACE commands 
will be tetjr.i r.ated immediately with CHECK CONDITION as 
if they just ran into end-of-partitibn.*- 

When a variable length block has been truncated, due to 
an end-of-partition detection. Illegal Length is not; 
signaled. Instead the end-of-partition error takes 
priority and the Error Code is set to Sfttti-OF- 

PARTITION/mEDIUM DETECTED ON READ, PHYSICAL ,ENP REACHED. 


1 7. 3. 7. Non-Recoverable Read Error 

If a noh-re cover able read ■error occurs during 
execution of a READ command, the Drive will transfer all 
good data up to the non-recoverable physical tape block. 
The Drive wilj, ' then terminate the READ command with 
CHECK CONDITION status. The Error Code will be set to 
Read retries exhausted. The Valid (VADD) bit in the sense 
data list will be set to one. The Information Bytes will 
be set to the difference (residue) between the requested 
Transfer length and the actual transfer length. 

When the command has terminated, the logical tape 
position will be located before the non-recoverable 
physical tape block. A READ POSITION command will report 
a position corresponding to the next logical block (as 
if the logical block with the non-recoverable error has 
been passed). 

When Read retries exhausted has been reported the Drive will 
only accept the following media access commands: 

■ LOAD and REWIND 

■ SPACE with a space code of Space Over Bad Blocks. 

■ READ 
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When the Drive receives a new READ command the Drive 
will execute a Space Over Bad Blocks operation to move 
the logical tape position until it can safely detect file, 
begirinir.g of a logical block. This READ command will not 
transfer any data and it will be terminated with another 
CHECK CONDITION status (indicating Read retries exhausted) . 
Yet another READ command will start transferring data 
from this logical block. 

If there are; more son-recoverable errors’ in the:' next 
logical block also, good data is again transferred up to 
the first error, CHECK CONDITION is reported and the 
whole process described above is repeated. 


17.3.8. Illegal Termination 

When bite Drive can see no more data on a tape«v’ lit always 
checks that the last block is followed by an end-of-data 
marker before reporting End Of Data (Blank Check). If 
the end-of-data marker is not found, the READ command is 
terminated with CHECK CONDITION status. The Error Code, 
will be set to Read retries exhausted. The Valid (VADD) bit 
in the sense data list will be set to one. The 
Information Bytes will be set to the difference 
(residue) between the requested Transfer Length and the 
actual transfer length. It will not be possible to 
continue the Read operation. 

When a variable length block has been truncated due to 
an Illegal Termination error. Illegal Length is not 
signaled. Instead the Illegal Termination error takes 
priority and the Error Code is set to Read retries 
exhausted. 


17.3.9. Read After Write 

If a READ command is issued when the Drive is in WRITE 
mode (i.e. immediately after a write operation, see 
section 4.5. Command Sequencing for details), the Drive, 
will terminate the READ command immediately with CHECK 
CONDITION status. The Error Code is set to either End-of- 
data QKTBGTEjB- or End-of-data detected after LEW depending on 
whether the tape is positioned before or after LEW. The 
Drive continues to be in WRITE mode. 
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<sequence1> 


<sequence 2> 


<sequence 3> 


<sequence 4> 


17.4. Phase Sequencing 

In this section the poss:ble SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed> 

This sequence will be used when an error is detected 
during the initial part of the READ command or when ’the’ 
Transfer Length is zero. 

:= <initiator-part> <message-out> <command> {<disconnect> 

<reconnect> <data-in>} <completed> 

This sequence will be used when the READ command 
terminates with GOOD STATUS. 

The Drive will first disconnect when the CDB has been 
transferred. The Drive will reconnect when the number of 
bytes ready for transfer is equal or larger than the' 
Read Buffer Full Ratio. The Drive will disconnect to 
make sure that the burst size never exceeds the number 
of bytes specified by the Maximum Burst Size. The Drive 
will not disconnect after the last data burst. 

:= <initiator-part> <message-out> <command>{<disconnect> <reconnect> 
<data-in>}<disconnect> <reconnect> <completed> 

This sequence will be used when an exrop- encountered 
dufcing the READ operation. 

The sequence is equal to <sequence 2> except that the 
Drive will disconnect before sending status. 

:= <initiator-part> <message-out> <command> {<data-in>} <completed> 

This sequence will be used when the READ command is 
executed and the Initiator does not allow disconnection. 
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18 . Read Block Limits 


18.1. Command Description 

The READ BLOCK LIMITS command requests the Drive's 
capability for block length limits to be returned. The 
READ BLOCK LIMITS Parameter List wi 11 be returned during 
the DATA-IN phase of the command. 


18.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 05h 

01 

Logical Unit Number (LUN) | RESERVED 

02 

RESERVED 

03 

RESERVED 

04 

RESERVED 

05 

Control Byte 


Table 18-1: READ BLOCK LIMITS Command Descriptor Block 


18.3. Parameter List 


BYTE 

BIT 7 6 

5 4 3 

2 

0 

00 

RESERVED 

| Granularity 



01 

02 

03 

Maximum Block Length 

04 

05 

Minimum Block Length 


Table 18-2: READ BLOCK LIMITS Data 


Granularity 


Maximum Block 
Length 

Minimum Block 
Length 


The Granularity field has a value of 0 (zero) to 
indicate that the Drive supports .ail block sizes that is 
a multiple of 2 (i.e. 1, 2, 3, 4 ... Maximum Block 
length) 1 . 

This field shows the maximum length of a variable length 
block. The maximum length supported is 262144 (040000h) 
bytes. 

This field shows the minimum length of a variable block. 
The minimum length supported is 1 byte. 


Blocks written tigCtogS the FIX bit set to one in the WRITE command 
descriptor block must be even in size (i.e. a size that is a multiple 
oi 2 ) . 
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<sequence1> 


<sequence 2> 


18.4. Exception Handling 

See sections on Error Conditions For All Commands and 
Deferred Errors. 


18.5. Phase Sequencing 

In this section the poss: bi'e SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about ;P|e genfifisi;.-phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<data-in> <completed> 

The Drive will disconnect when the CDB has been 
transferred. The Drive will reconnect and then transfer 
the parameter list. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the command is executed 
and the Initiator does not allow di scorinecti on. 
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19 . Read Buffer 


19.1. Command Description 

The READ BUFFER command is mainly used in conjunction 
with the WRITE BUFFER command as a diagnostic function 
for testing the Drive's data buffer and the SCSI-bus 
integrity. 

The READ BUFFER command may also be used for debugging 
by transferring debugging data to the initiator. 

This command will not alter the status of a possibly 
inserted tape cartridge in any way. 

The READ BUFFER parameter list will be returned during 
the DATA- IN phase of the command. When transferring 
data, the total data transfer will be split into smaller 
bursts with a maximum size. The maximum burst size (the 
maximum amount of data transferred between- recon¬ 
nects/disconnects) is controlled by the Maximum Burst 
Size parameter set up by the MODE SELECT command. 

If disconnection is allowed, the Drive disconnects when 
executing this command. 


19.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 3Ch 

01 

Logical Unit Number (LUN) | RESERVED | Mode 

02 

Buffer ID 

03 

Buffer Offset 

04 


05 


06 

Allocation Length 

07 


08 


09 

Control Byte 


Table 19-1: READ BUFFER Command Descriptor Block 
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Mode This field controls the function of the READ BUFFER 

command. It also controls the meaning of the other 
fields within command descriptor bl ock. The 

following modes are supported: 


Mode | Description 


2 

Read Data 

3 

Read Descriptor 


Table 19-2: Read Buffer Modes 


Buffer ID This field is used to select one out of several buffers 

in the Drive. The following Buffer IDs are supported: 


Buffer ID 

Description 

0 

Data Buffer 

1 

Static RAM 

2 

Media Statistics 

3 

Microcode Store 

4 

EEPROM 

5 

External RAM adapter 

6 

NVP Data 

7 

Tape Buffer Control Data 

8 

Volume Directory 

9 

Dbase Variables 

10 

Header File Dates 

11 

Trace Buffer Control Blocks 

12 

Complete Trace 


Table 19-3: Read Buffer ID's 


Buffer Offset The Buffer Offset field specifies an offset into the 

buffer given by the Buffer ID field. The Buffer Offset 
is always a byte offset into the buffer. If the Buffer 
Offset is set to N, then the first data byte transferred 
by the READ BUFFER command will be byte N relative to 
the first available byte of the specified buffer, "he 
offset must be less than the size of the buffer 
specified by the Buffer ID field. 

The Buffer Offset field can only be used in mode 2 (Read 
Data) and when Buffer ID 2 - Media Statistics is NOT 

selected. The Buffer Offset field is reserved in other 
modes. 

Allocation Length This field specifies the maximum number of bytes that 

the Drive is requested to return during the DATA IN 
phase of the command. If the Allocation Length is zero, 
the Drive wjjji, return no data. The Drive terminates the 
DATA IN phase when Allocation Length bytes have been 
transferred or when all the available data from the 
buffer has been transferred to the Initiator, whichever 
is less. 
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19.3. Read Data Mode (2) 

In this mode, DATA-IN phase contains data only (no 

header). The Buffet ID field identifies a specific 
buffer within the Drive from which data will be 
transferred. 


19.3.1. Data Buffer (Buffer ID = 0) 

The READ BUFFER command will transfer data from the 
Drive's data buffer. Note that thi£ is the buffer that 
is normally used to store data going to or coming from 
the media. 


19.3.2. Static RAM (Buffer ID = 1) 

The READ BUFFER command will transfer the contents of 
its Static RAM. 


19.3.3. Media Statistics (Buffer ID = 2) 

The READ BUFFER command will transfer the media 
statistics. Since this buffer works as a FIFO the 
transferred data are consumed, i.e. removed from the 
FIFO. When Media Statistics Buffer Id is selected the 
Buffer Offset must be zero. 

The number of data to be transferred is the minimum of 
Allocation length in the CDB for the READ BUFFER command 
and the available media statistics in 8 byte's chunks. 
(Thus the Allocation length 'jin CDB should be a multiple 1 - 
of 8.) If the Buffer Capacity (retrieved by a READ 
BUFFER command in Descriptor Mode for the Buffer Id 2) 
is zero, no media statistics are available. 


19.3.4. Microcode Store (Buffer ID = 3) 

The READ BUFFER command will regenerate and transfer 
data from its microcode store in a loadable format. It 
means in a format suitable for upload with the WRITE 
BUFFER command. See the WRITE BUFFER command for 
details. 


19.3.5. EEPROM (Buffer ID = 4) 

The READ BUFFER command will transfer the contents of 
its EEPROM. 


19.3.6. External RAM Adapter (Buffer ID = 5) 

If there is an external RAM adapted, the READ BUFFER 
command will transfer the contents of this external RAM. 
Otherwise no data is transferred. 
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19.3.7. NVP DATA (Buffer ID = 6) 

The READ BUFFER command will transfer the contents of 
the NVP (Non Volatile^ Parameters) area oif the Flash 
PROM. 


19.3.8. Tape Buffer Control Data (Buffer ID = 7) 

The READ BUFFER command will transfer the contents of 
the Tape Buffer Control area ifi DRAM. 


19.3.9. Volume Directory (Buffer ID = 8) 

The READ BUFFER command will transfer the contents of 
the Volume Directory area from DRAM. 


19.3.10. Dbase Variables (Buffer ID = 9) 

The READ BUFFER command will transfer the contents of 
the Dbase Variable area. 


19.3.11. Header File Dates (Buffer ID = 10 ) 

The READ BUFFER command transfers the dates of the 
header files for the actual code. 


19.3.12. Trace Buffer Control Blocks (Buffer ID = 11) 

The READ BUFFER command transfers the control blocks for 
the trace buffer. 

19.3.13. Complete Trace Buffer (Buffer ID = 12) 

The READ BUFFER command transfers the memory and trace 
data. 
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19.4. Read Descriptor Mode (3) 

In this mode, a maximum of four bytes of READ BUFFER 
descriptor iffformati^rli j,s. Returned. The Drive will 
return the descriptor information for the buffer 
specified by the Buffer ID (see the description of the 
Buffer ID in Section 19.3). The Drive will return all 
zeros in the READ BUFFER descriptor if there is ho 
buffet associated with the specified Buffer ID. The 
Buffs# Offset field is Jrs^erved •£& this mode. The 
Allocation Length should be set to four or greater. The 
Drive will transfer the lesser of the Allocation Length 
or four bytes of READ BUFFER descriptor. 


BYTE 

BIT 7 6 

5 

4 

3 

2 

0 

00 

Offset Boundary 

01 

Buffer Capacity 






02 







03 








Table 19-4: READ BUFFER Descriptor List 


Offset Boundary There are two possible values for the Offset Boundary; 

Oh and FFh. When the Offset Boundary fjis’j-d is zero the 
buffer offset in the READ BUFFER command descriptor 
block can be on any byte boundary. 

When the Offset Boundary field is FFh the buffer offset 
in the READ BUFFER command descriptor block is not 
applicable and must be 0. (This occurs only whefc Buffer 
Id 2 - Media Statistic is selected.) 

Buffer Capacity The value in the Buffer Capacity field depends on the 
Buffer ID: 
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Buffer ID 

Associated Buffer 

Buffer Capacity (bytes) 

0 

Data Buffer 

max 1507328 / 8126464 1 

1 

Static RAM 

65536/ 131072 1 

2 

Media Statistics 

variable, 0- 16384/49152 1 

3 

Microcode Store 

max 1048752 

4 

EEPROM 

2048 

5 

External RAM adapter 

max 1048576 

6 

NVP Data 

8186 / 73728 2 / 139264 3 

7 

Tape Buffer Control Data 

max 16384 / 249856 1 

8 

Volume Directory 

26624 

9 

Dbase Variables 

61440 

10 

Header File Dates 

2048 

11 

Trace Buffer Control Blocks 

6 

12 

Complete Trace 

max 600000 


Table 19-5: Buffer Capacity 


The Buffer Capacity for Media Statistics tells how much 
logging information that is available. It may be 
different for each time the READ BUFFER command is 
executed. 


19.5. Exception Handling 

See sections on Error Conditions For All Commands, 
Deferred Errors and Buffer Parity Errors. 

If the Mode is : not in the set of legal modes, the Drive 
will terminate the command with CHECK CONDITION. No data 
will be transferred. The Drive Error Code will be set to 
Invalid Field in CDB. 

In mode 2 (Read Data) , if the value in the Buffer ID 
field is not in. the range of legal values or the Buffer 
Offset is not less than the size of the specified buffer 
or the Buffer Offset is not zero when Buffer Id 2 is 
selected, the Drive will terminate the command with 
CHECK CONDITION. No data will be transferred. The Drive 
Error Code will be set to iNVALthF ield in CDB. 

In mode 3 (Read Descriptor) , if the Buffer Offset field 
is not set to zero, the Drive will terminate the command 
with CHECK CONDITION. No data will be transferred. The 
Drive Error Code will be set to Invalid Field in CDB. 


1 SLR140, SLR100, SLR75, SLR60, SLR7 

2 SLR7 

3 SLR140, SLR100, SLR75, SLR60 
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<sequence1> 


<sequence 2> 


<sequence 3> 


<sequence 4> 


19.6. Phase Sequencing 

In this section the poss:ble SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed> 

This sequence will be used for a READ BUFFER command 

specifying a zero transfer length. 

:= <initiator-part> <message-out> <command> <disconnect> 

{<reconnect><data-in> <disconnect>} <reconnect> <completed> 

This sequence wi 11 be used for the READ BUFFER with 

transfer length greater than 0. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used for a READ BUFFER command 

specifying a zero transfer length when disconnection is 
not allowed. 

:= <initiator-part> <message-out> <command> <data-in> <completed> 

This sequence will be used for the READ BUFFER with 

transfer length greater than 0 and disconnection is not 
allowed. 
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20 . Read Position 


20.1. Command Description 

The READ POSITION command requests the Drive to return a 
special position key that identifies the current, 
position in the data stream oh the medium. While writing 
(or reading) , the READ POSITION command is typically 
executed every time the medium is at a position that the 
host system might want to go back to at a later time. 
The returned position key can then be stored and used as 
an input to the LOCATE command later. The LOCATE command 
will then bring the medium back to the same position as 
it was when the READ POSITION command was executed. 

The READ POSITION command requests the Drive to return 
the block address associated with the current position. 
The value indicates -^he block address of the next data 
block to be transferred between the initiator and the 
target if a READ or WRITE command is issued. 

The READ POSITION command may request this block address 
to be the logical position or the physical position. 

For SLRtapel40 to SLRtape7 or SLR32 media READ 
POSITION command supports logical tape positions only. 
For other medium types both physical and logical 
positions are supported. 

If the READ POSITION command is requested to return 
block positions as physical tape block addresses, it may 
give different physical position keys for reading, 
spacing or writing to the same position on the tape. The 
READ POSITION physical command can therefore not be used 
to determine whether a certain position is reached. It 
will also not be generally possible to calculate, 
(mathematically) the block address of any other position 
relative to the current position. 

If the READ POSITION command returns block positions as 
physical tape block addresses, two logical blocks might 
have the same physical address on SLR5 and DC9250 media 
and the current block size is 512 bytes. The reason is 
that the READ POSITION command wi:^, - if necessary - pad 
the last half of a QIC-2GB-DC or QTC—4GR-DC (1024 bytes 
long) physi ca.& rape block during WRITE and move the tape 
position to the start of the next physical tape block 
before returning any block positions in order to be able 
to assign unique addresses to all logical blocks. 

Note that when using the READ POSITION command to return 
physical block positions on tapes with compressed data, 
multiple positions may also yield the same physical 
block address. 

When using a SLRtapel40 to SLRtape7 or SLR32 medium 
tapemarks on the tape count as one logical block each. 
When using other medium types, tapemarks are not counted 
as logical blocks. 

The Drive will disconnect when executing the READ 
POSITION command. 
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20.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 34h 

01 

Logical Unit Number (LUN) | RESERVED | TCLP | LONG | BT 

02 

RESERVED 

03 

RESERVED 

04 

RESERVED 

05 

RESERVED 

06 

RESERVED 

07 

RESERVED 

08 

RESERVED 

09 

Control Byte 


Table 20-1: READ POSITION Command Descriptor Block 


TCLP The Total Current Logical Position (TCLP) bit must be 

set to zero. 

LONG The Long Format bit must be set to zero. 

BT The Block Address Type (BT) bit controls the content of 

the data returned. 

When the BT is set to zero, the block locations returned 
gives the total number of logical blocks and tapemarks 
from the beginning of the partition to the current 
position. 

When the BT bit is set to one, the block locations 
Returned gives the total number of physical blocks 
(including tapemarks, filler blocks etc.) from the 
beginning of the partition to the current position. 

When using a SLRtapel40 to SLRtape7 or SLR32 medium the 
BT bit must be set to zero. 

On the SLR140, SLR100, SLR75, SLR60 and SLR7 drives the 
BT bit must always be set to zero. 
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20.3. Data Format 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

BOP | EOP | BCU | BYCU | R | BPU | PERR | R 

01 

Partition Number 

02 

RESERVED 

03 

RESERVED 

04 


1 

First Block Location 

07 


08 


1 

Last Block Location 

11 


12 

RESERVED 

13 


1 

Number of Blocks in Buffer 

15 


16 


1 

Number of Bytes in Buffer 

19 



Table 20-2: READ POSITION Data 


BOP A beginning of partition (BOP) bit indicates that the 

current tape position is at beginning-of-partition. 

A possible read command wiffijfi, read the very .fifcrst block 
on the current partition. A possible write command will 
start writing the very first block on the current 
partition. 

EOP An end of partition (EOP) bit of one indicates that the 

current logical tape position is located between the 
Logical Early Warning (LEW) tape marker and the end-of- 
partition (see also the sections on the READ and WRITE 
commands) 

BCU The block count unknown (BCU) bit is always set to one 

to indicate that the Number of Blocks in Buffer field 
does not represent the actual number of blocks in the 
buffet. 

BYCU The byte count unknown (BYCU) bit is always set to one 

to. indicate that the Number of Bytes in Buffer field 
does not represent the actual number of bytes in the 
buffer. 
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BPU 


PERR 


Partition Number 

First Block 
Location 

Last Block Location 

Number of Blocks 
in Buffer 

Number of Bytes in 
Buffer 


The block position unknown (BPU) bit is set when the 
block position is not known and cannot be obtained 
without tape motion. The remainder of the data in the 
parameter list will not be valid. The block position may 
be unknown when using mediums without any recorded tape 
map information. On SLR5 and DC9520 type media tape map 
information is optional (it may or may not exist on a 
given tape) . Tape map information is always present on 
SLRtapel40 to SLRtape7 or SLR32 media. Note however that 
the Drive wi 11 generate its own tape map information 

when given the opportunity (when moving seguentially 

from BOP to EOP on each partition) . When using LOCATE 
physical or SPACE to EOD, the Drive will not be able to 
generate complete tape map information and the BPU-bit 
will most likely be set in the parameter list of a 

subseguent READ POSITION command. 

While the Drive is processing an immediate command, the 
BPU bit will be set to one. 

The Position Error (PERR) bit will be zero to indicate 
that there is no overflow in any of the returned 

position data f'lj^lds. 

The partition number indicates the current partition 
number. 

The first block location field indicates the position of 
the next data block to be transferred between the 
Initiator and the Drive's data buffet the previous 

command was a READ, VERIFY 1 or WRITE command. When the 
medium ts positioned at BOP, the value returned will be 
0 . 

The last block location field will always be set to 
zero. 

The number of blocks in buffet field will always be set 
to zero. 

The number of bytes in buffer field will always be set 
to zero. 


20.4. Exception Handling 

See sections on Error Conditions For All Commands and 

Deferred Errors. 

If the TCLP and LONG bits are not set to zero the 

command will be terminated with CHECK CONDITION status. 
The error code will be set to iNVitlh fXELB CDB. 

If the BT bit is set to one when using a SLRtapel40 to 
SLRtape7 or SLR32-, medium, the READ POSITION command 

will be terminated with CHECK CONDITION status. No 

parameter date will be transferred; The Error Code will 
be set to Invalid field in CDB. 


1 VERIFY is rtbt supported by SLR7 and SLR14 0 
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<sequence1> 
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20.5. Phase Sequencing 

In this section the poss:ble SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<data-in> <completed> 

The Drive: will.- disconnect when the CDB has been 
transferred. The Drive will reconnect to transfer the¬ 
ca rameter data. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the command is executed 
and the Initiator does not allow disconnection.< 
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21 . Receive Diagnostic Results 


21.1. Command Description 

The RECEIVE DIAGNOSTIC RESULTS command requests analysis 
data produced by the last SEND DIAGNOSTICS command to be 
transferred to the Initiator. 

The RECEIVE DIAGNOSTIC RESULTS command must be issued 
immediately following a SEND DIAGNOSTICS command to 
ensure valid returned data*,- T0 ensure that diagnostic 
results is not corrupted by a command sent from another 
initiator, either the SEND DIAGNOSTICS command should be 
linked to the RECEIVE DIAGNOSTIC RESULTS command or the 
drive should be reserved. If no Send Diagnostic command 
has been issued, then the data is specific to the last 
run selftest (power-on, diagnostic cartridge or self- 
exerciser selftests). 

The analysis data returned by the RECEIVE DIAGNOSTIC 
RESULTS command has several fields marked " FOR INTERNAL 
USE" . These fields hold information of interest for 
service personnel only. 

Note that the RECEIVE DIAGNOSTIC RESULTS command can 
also be used to get the results from the last completed 
Stand Alone Diagnostics (SAD) test. The results from the 
Stand Alone Diagnostic survives Reset/Power On. 


21.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 0 

00 

Operation Code ICh 

01 

Logical Unit Number (LUN) 

|RESERVED 


1 PCV 

02 

Page Code 

03 

04 

Allocation Length 

05 

Control Byte 


Table 21-1t RECEIVE DIAGNOSTIC RESULTS Command Block 


PCV When the Page Code Valid (PCV) bit is set to one, the 
Page Code can be set to OOh or 98h. 

When the Page Code Valid (PCV) bit is set to zero, the 
Page Code must be set to OOh. (The most recent SEND 
DIAGNOSTICS command defines the data returned by this 
command). 


21-1 


Tandberg SLR Product Line SCSI Functional Specifications 








Tandberg Data 


Receive Diagnostic Results 


Page Code 


Allocation Length 


The following Page Codes are available: 

OOh: The analysis data returned will be from the last: 

SEND 

DIAGNOSTICS command. 

98h: The analysis data returned will be from the last completed Stand 

Alone Diagnostics test. The results from the Stand Alone Diagnostic survives 
Reset/Power On. 

Note that this Page Code is only valid when the PCV bit is set to one. 

This field specifies the length in bytes allocated by 
the initiator for receipt of the analysis data. For each 
page returned, the allocation length is the page length 
plus 4 bytes. The number of data bytes returned by the 
drive might be less then allocation length, depending on 
the number of diagnostic tests that has failed. The 
Drive terminates the DATA-IN phase when Allocation 
Length bytes have been transferred or when all available 
analysis data have been transferred, whichever is less. 
An Allocation Length of zero indicates no analysis data 
will be transferred. 
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21.3. Results From the SEND DIAGNOSTICS 
Command 

When the Page Code is set to OOh, the analysis data 
returned will be from the last SEND DIAGNOSTICS command. 

The analysis data returned by the RECEIVE DIAGNOSTIC 
RESULTS command consists of one or more pages. The first 
(and maybe the only) page is a header page. The header 
page may be followed by zero or more diagnostic pages. 
The number of diagnostic pages available depends on the 
number of sub-tests that has failed when the diagnostic 
activity consisted of a predefined sequence of 
selftests. 

When a diagnostic activity has ended without any error 
the header page will be the only page returned. In this 
case the header page holds information that indicates 
that the diagnostic activity did not detect any 
problems. 

When a diagnostic activity has detected one or more 
errors the header page is followed by one or more 
diagnostic pages. The header page will in this case hold 
a diagnosis of the error detected. The diagnostic 
page(s) themselves then follow the header page. 


21.3.1. The Header Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Page Code 

01 

RESERVED 

02 

Page Length 

03 


04 

RESERVED 

05 

Sense Key 

06 

Additional Sense Code 

07 

Additional Sense Code Qualifier 

08 

ERAC 

09 

FOR INTERNAL USE 

10 

Number of Result Bytes 

11 


12 


1 

FOR INTERNAL USE 

14 



Table 21-2: The Header Page 


Page Code This field indicates the page code for the last run 

diagnostic activity. The page code will be in the range 
90h to 99h. For a list of supported page codes see 
section 21.3.3. Supported Page Codes. The page 

code of a Header Page is determined by how the 
diagnostic activity was initiated. 
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Page Length 


Sense Key 


Additional Sense 
Code 


Additional Sense 
Code Qualifier 

ERAC 


FOR INTERNAL 
USE 


This field specifies the length in bytes of the analysis 
data that follow this field. When no errors have been 
detected there will be no Test Specific Information and 
the Page Length sfi%J.d have a value of 11, 

This flesLd holds information on the cause of error. 
Refer to the section on General Exception Handling and 
the REQUEST SENSE command for details. 

This field holds additional error information. Refer to 
the section on General Except!on Handling and the 
REQUEST SENSE command for details. 

This field holds additional error information. Refer to 
the section on General Exception Handling and the 
REQUEST SENSE command for details. 

This field indicates a suggested action to be taken by 
the host system or operator when a failure has been 
signaled by the drive. Refer to the section on Generaji 
Exception Handling and the REQUEST SENSE command for 
detai’l^i,’ 

This field is for Tandberg Data internal use only. 


Number of Result This field holds the total number of result bytes 

Bytes transferred to the initiator. 


21.3.2. The Diagnostic Pages 

All Diagnostic Pages have the same format. Only the'- 
length of the Test Specific Information field varies. 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Page Code 

01 

RESERVED 

02 

Page Length 

03 


04 

RESERVED 

05 

Sense Key 

06 

Additional Sense Code 

07 

Additional Sense Code Qualifier 

08 

ERAC 

09 

FOR INTERNAL USE 

10 

Test Specific Info 


Table 21-3: The Diagnostic Pages 


Page Code This field indicates the page code for sub-test that 

failed. The page code will; be 1ft.the range AOh to DCh. 
Pages with these page codes are for internal use only. 

Page Length This field specifies the length in bytes of the analysis 

data that follow this field. The Page Length will be 
equal to the length of the Test Specific Information 
field plus 6. 
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Sense Key 

Additional Sense 
Code 

Additional Sense 
Code Qualifier 

ERAC 

FOR INTERNAL 
USE 

Test Specific Info 


This field holds information on the cause of error. 
Refer to the section on General Exception Handling and 
the REQUEST SENSE command for details. 

This field holds additional error information. Refer to 
the section on General Except!on Handling and the 
REQUEST SENSE command for details. 

This field holds additional error information. Refer to 
the section on General Exception; Handling and the 
REQUEST SENSE command for details. 

This field indicates a suggested action to be taken by 
the host system or operator when a failure has been 
signaled by the drive. Refer to the section on General 
Exception Handling and the REQUEST SENSE command for 
detaiij^il 

This field is for Tandberg Data internal use only. 


Internal analysis results. TD use only. 

21.3.3. Supported Page Codes 


Page Code 

Predefined Selftest sequences 

90 h 

Header Page for SEND DIAGNOSTICS Selftest 1 

91h 

Header Page for SEND DIAGNOSTICS Selftest 1 and 2 

92h 

Header Page for SEND DIAGNOSTICS Selftest 2 

93h 

RESERVED 

94 h 

Header Page for User Specified Diagnostic Tests 

95h 

Header Page for Power On Selftest 

96h 

Header Page for Self-exerciser Selftest 

97h 

Header Page for Diagnostic Tape 

98h 

RESERVED 

99 h 

RESERVED 

AOh - DCh 

FOR INTERNAL USE 


Table 21-4: Supported Page Codes 
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21.4. Results From the Stand Alone 
Diagnostics Test 

When the Page Code is set to 98h, the analysis data returned will be from the last 
completed Stand Alone Diagnostics test. 

The results from the Stand Alone Diagnostic survives 
Reset/Power On. See the Reference Manual for details 
about the Stand Alone Diagnostic test. 

21.4.1. The Stand Alone Diagnostic Result Page 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Page Code 

01 

RESERVED 

02 

Page Length 

03 


04 

First failing AID no. 

05 

Result from the last SAD 

06 

Tape format 

07 

RESERVED 

08 

Time Stamp for last completed SAD 

09 


10 


11 


12 

Current Time Stamp 

13 


14 


15 



Table 21-5: The Stand Alone Diagnostic Page 


Page Code 
Page Length 

First failing AID 
no. 


Result from the 
last SAD 


Tape format 


This field is always set to 98h. 

This field sped fies the length in bytes of the analysis 
data that follow this field. The Page T.-engrh will have a 
value of 12. 

If the last completed Stand Alone Diagnostics test has 
failed, this field will be set to the first failing 
Activity Id (AID) number. 

If the last Stand Alone Diagnostics test has been 
successfully completed, this field will be set to FFh. 

This field is set to the test result for the last 
completed Stand Alone Diagnostics test. This field can 
have the following values: 

OOh: Stand Alone Diagnostics test successfully 

completed. 

Glh: Stand Alone diagnostics test has failed. 

This field is set to the tape format in the last 
completed Stand Alone Diagnostics test. 
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Time Stamp for 
last completed 
SAD 

Current Time 
Stamp 


<sequence1> 


<sequence 2> 


This Time Stamp is the Power On Time; in Minutes in the: 
drive when the last Stand Alone Diagnostics Test was 
completed. 


The Power On Time in Minutes when the RECEIVE 
DIAGNOSTICS command was issued. 


21.5. Exception Handling 

See sections on Error Conditions For All Commands, 
Deferred Errors and Buffer Parity Errors. 


21.6. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

The Drive wi^| ■ disconnect when the CDB has been 
transferred. The ©rive wi 1.1 reconnect before 
transferring the result data. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the command is executed 
and the Initiator does not allow discornection. 
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22.1. Command Description 

The RELEASE command will release the Drive if it is 
currently reserved by the requesting Initiator. 

It is not an error to attempt to release the Drive if it 
is not currently reserved by the requesting Initiator. 
However, the Drive will not be released if it is 
reserved by another Initiator (the RELEASE command will 
just be ignored). 

The third-party release option allows an Initiator to 
release the Drive if it was previously reserved using 
the third-party reservation option (see RESERVE 
Section) . This option is intended for use in multiple- 
initiator systems. 

If disconnection: is allowed, the Drive will disconnect. 


22.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 2 

1 0 

00 

Operation Code 17h 

01 

Logical Unit Number (LUN) 

| 3RD | 3RD Party ID 

| Extent 

02 

Reservation Identification 

03 

RESERVED 

04 

RESERVED 

05 

Control Byte 


Table 22-1: RELEASE Command Descriptor Block 


3RD 

3RD Party ID 

Extent 

Reservation 

Identification 


If the third-party (3RD) bit is zero, then the third- 
party release option is not requested. If the 3RD bit is 
one the host wishes to release a reservation it has made 
for a third-party host. 

This field specifies the ID of the third-party device. 
This field will be ignored if the 3RD bit is not set to 
one. 

The Extent bit must be set to zero (extent release is 
not supported). 

The Reservation Identification field must be set to 
zero. 
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<sequence1> 


<sequence 2> 


22.3. Exception Handling 

See sections on Error Conditions For All Commands and 
Deferred Errors. 

If the third party (3RD) bit is one, the third party ID 
(3RD Party ID) is equal to the Drive's ID and the Drive 
has been reserved by the requesting Initiator, the 
RELEASE command will be terminated with CHECK CONDITION 
status. The Error Code will be Set to iNvatip fielq ©DB. 

If the third party (3RD) bit is one, the third party ID 
(3RD Party ID) is equal to the Drive's ID and the Drive 
has been reserved by another Initiator, the RELEASE 
command will be ignored. 


22.4. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about file gene,r^^ 'phases in isne- 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed> 

The D r i ve wiSf disconnect when the CDB has been 
transferred. It then reconnects to transfer status. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the command is executed 
and the Initiator does not allow disconnectian. 
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23.1. Command Description 

The REQUEST SENSE command requests that the Drive 
transfer sense data to the Initiator. 

The sense data will, be valid for a CHECK CONDITION 
returned on the prior command. This sense data will be 
preserved by the Drive for the Initiator until retrieved 
by the REQUEST SENSE command or until the receipt of any 
other command from the Initiator that issued the command 
resulting in the CHECK CONDITION status. 

The REQUEST SENSE command will execute even if the 
Initiator specifies an unsupported LUN (LUN field in the 
Command Descriptor Block or IDENTIFY message is not set- 
to zero) . In this situation other pending sense data 
will be cleared and the transferred Parameter': Jiist will 
reflect the Unsupported LUN condition. 

The REQUEST SENSE command will execute normally even if 
a reservation conflict exists. 

The Drive will never ai scohr.ect for this command. 


23.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code 03h 

01 

Logical Unit Number (LUN) | RESERVED 

02 

RESERVED 

03 

RESERVED 

04 

Allocation Length 

05 

Control Byte 


Table 23-1: REQUEST SENSE Command Descriptor Block 


Allocation Length This field specifies the maximum number of bytes 
allocated by the Initiator for sense data. If the 
Allocation Length is zero, the Drive will not return any 
sense data. For any other Allocation length value, the 
Drive terminates the DATA-IN phase when Allocation 
Length bytes have been transferred or when all available 
sense data have been transferred to the Initiator, 
whichever is less. 
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23.3. Parameter List 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

VADD | Response Code 

01 

RESERVED 

02 

FMK | EOM | ILI | RES | Sense Key 

03 

Information Bytes 

04 


05 


06 


07 

Additional Sense Length 

08 

RESERVED 

09 


10 


11 


12 

Additional Sense Code 

13 

Additional Sense Code Qualifier 

14 

FRU Code 

15 

SKSV | Sense Key Specific 

16 

Sense Key Specific 

17 


18 

RESERVED 

19 

Error Recovery Action Code (ERAC) 

20 

FOR INTERNAL USE 

21 

RESERVED 


Table 23-2: REQUEST SENSE Parameter List 


VADD A Valid Address (VADD) bit of zero indicates that the 

Information Bytes are undefined. A VADD bit of one 
indicates that the Information Bytes contain valid 
information. 

Response Code The Response Code field is set to 70h for normal errors 

and to 71h for deferred errors. 

FMK The Filemark (FMK) bit indicates that the current 

command has read a filemark. 


EOM 

ILI 

Sense Key 


The End Of Media (EOM) bit indicates that the last 
command encountered end-of-partition or beginhing-of- 
partition. 

The Incorrect Length Indicator (ILI) bit indicates that 
the requested logical block length did not match the 
logical block length found on the tape. 

This field holds information about the cause of error. 
See section 23.4. for a description of the Sense Key 
codes. 
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Information Bytes 


Additional Sense 
Length 


Additional Sense 
Code 

Additional Sense 
Code Qualifier 

FRU Code 

SKSV 


The contents of the Information Bytes is command 
specific and is defined within the appropriate chapter 
for the command of interest. Unless otherwise specified, 
this field contains the d.i fference (residue) of the 
requested length minus the actual length in. either bytes 
or blocks, as determined;, by the command. Negative values 
are indicated by two's complement notation. 

This field specifies the number of additional sense 
bytes to follow. The Add:ttonal Sense Length is set to 
14 . 

If the Allocation Length of the Command Descriptor Block 
is too small to transfer all the additional sense bytes, 
the Additional Sense Length will not be adjusted to 
■f^fSjaect the truncation. 

This field holds additional error informari.on. See 
Section 23.5. and the section on General Exception 
Handling. 

This field holds additional error information. See also 
Section ,23.5. and the section on General Exception 
Handling. 

The Field Replaceable Unit (FRU) Code is set to zero (no 
FRU information is available). 

A Sense Key Specific Valid bit of one indicates that the-: 
Sense Key Specific field is valid. A SKSV bit of zero 
indicates that the Sense Key Specific field is not 
valid. 


Sense Key Specific When the Error Code is Invalid field in CDB or Invalid field 
fW' parameter list, this frigid tells which bit in the 
Command Descriptor Block that was invalid and caused the 
CHECK CONDITION status. The format is shown in the table 
below: 


SKSV | C/D | F 


| BPV j~i 


Table 23-3: Sense Key Specific Information, Invalid Fields 

C/D A Command/Data bit of one indicates 

that the illegal' .parameter is in the 
Command Descriptor Block. A C/D bit 
of zero indicates that the Illegal 
parameter is in the data parameters 
sent by the Initiator during the DATA 
OUT phase. 

BPV A Bit Pointer Valid bit of zero 

indicates that the Bit Pointer field 
is not valid. A BPV bit of one 
indicates that the Bit Pointer field 
is valid. 
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Bit Pointer The Bit Pointer field specifies the 
erroneous bit in the byte designated 
by the Field Pointer. When a 
mult^^e-bit field is faulty, the Bit 
Pointer field w: 1'1 point to the most 
sign4^S cant (leftmost) bit of the 
field. 

Field Pointer The Field Pointer field indicates 
the erroneous byte of the Command 
Descriptor Block or of the Parameter 
Block. Bytes are numbered starting 
:l?t)om zero. 


Error Recovery This field indicates a suggested action to be taken by 

Action Code the host system or operator when an exception has been 

signaled by the drive. 

0 No action 

1 Clean drive 

2 Try another cartridge 

3 Run diagnostics 

4 Re-issue command 

5 Re-issue corrected command and/or parameter list 

6 Call service 

FOR INTERNAL This field is for Tandberg Data internal use only. 

USE 
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23.4. Sense Keys 


Code 

Name 

Description 

Oh 

NO SENSE 

Indicates that there is no specific sense key information to be 
reported. This would be the case for a successful command or a 
command that received a CHECK CONDITION status because 
one of the FMK, EOM or ILI bits is set to one. 

1h 

RECOVERED ERROR 

Indicates that the last command completed successfully with 
some recovery action performed by the drive. Used to signal 
conditions like head cleaning requested and Threshold Condition 
met. 

2h 

NOT READY 

Indicates that the Drive medium cannot be accessed. This will be 
the case if there is no cartridge inserted or if it is unloaded, and a 
media access command is issued. 

3h 

MEDIUM ERROR 

Indicates that the command terminated with an unrecoverable 
read, write or positioning error 

4h 

HARDWARE ERROR 

The Drive has detected a parity error or some fatal error in the 
Drive hardware. 

5h 

ILLEGAL REQUEST 

Indicates that there was an illegal parameter in the Command 
Descriptor Block or in the additional parameters supplied as data 
for some commands. 

6h 

UNIT ATTENTION 

Indicates that a cartridge has been inserted or that the Drive has 
been reset since the last command. The condition is cleared for 
the next command from the same Initiator (see section 3.4 Unit 
Attention for details). 

7h 

DATA PROTECT 

Indicates that a write operation has been attempted on write 
protected cartridge. 

8h 

BLANK CHECK 

Indicates that a LOCATE, SPACE, READ or VERIFY 1 operation 
encountered erased tape (end of the recorded area). 

Bh 

ABORTED COMMAND 

Indicates that the Drive aborted the command. The Initiator may 
be able to recover by trying the command again. 

Dh 

VOLUME OVERFLOW 

This condition occurs if additional data blocks are appended after 
the Drive has reported EOM, and there is not sufficient space left 
on the tape (see also the WRITE and WRITE FILEMARK 
Sections). 

Eh 

MISCOMPARE 

Indicates that the source data did not match the data read from 
the tape during execution of the VERIFY 1 command. 


Table 23-4: Sense Keys 


1 VERIFY is n-ot supported by SLR7 and SLR14 0 
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23.5. Additional Sense Code and Qualifier 

Error code table sorted by AS/AQ code. 

The same table sorted by name is located in Section 7.1. 


AS 

AQ 

SK 

FMK 

EOM 

ILI 

ERAC 

Name 

OOh 

OOh 

Oh 



■ 

5 

NO ADDITIONAL SENSE INFORMATION, ILLEGAL LENGTH BLOCK READ 

OOh 

Olh 

Oh 

■ 



5 

Filemark DETECTED 

OOh 

02h 

3h 


■ 


5 

End-of-partition/medium detected on read, physical end reached 

OOh 

02h 

Oh 


■ 


0 

End-of-partition/medium detected on write, LEW passed 

OOh 

02h 

Dh 


■ 


0 

End-of-partition/medium detected on write, physical end reached 

OOh 

03h 

Oh 

■ 



5 

Setmark detected 

OOh 

04 h 

Oh 


■ 


5 

Beginning-of-partition/medium detected 

OOh 

05h 

8h 




5 

End-of-data detected 

OOh 

05h 

8h 


■ 


5 

End-of-data detected after LEW 

OOh 

17h 

1h 




1 

Cleaning requested 

03h 

02h 

3h 




2 

Excessive write errors (Servo) 

03h 

02h 

3h 




1 

Excessive write errors 

04 h 

OOh 

2h 




5 

Logical unit not ready, cause not reportable 

04 h 

Olh 

2h 




4 

Logical unit is in the process of becomming ready 

04 h 

02h 

2h 




5 

Logical unit not ready, initializing command required 

09h 

OOh 

3h 




2 

TRACK FOLLOWING ERROR 

09h 

Olh 

4h 




6 

TRACKING SERVO FAILURE 

OCh 

05h 

1h 




5 

Data expansion occurred during compression 

lift 

OOh 

3h 




1 

Unrecovered read error 

11 h 

Olh 

3h 




1 

Read retries exhausted 

11 h 

ODh 

3h 




5 

Decompression CRC error 

11 h 

OEh 

3h 




5 

Cannot decompress using the declared algorithm 

14h 

OOh 

8h 




5 

Recorded entity not found 

15h 

Olh 

3h 




2 

Mechanical Positioning Error, Illegal Head Position 

1Ah 

OOh 

5h 




5 

Parameter list length error 

IDh 

OOh 

Eh 




0 

Miscompare during verify operation 

20h 

OOh 

5h 




5 

Invalid command operation code 

24h 

OOh 

5h 




5 

Invalid field in CDB 

25h 

OOh 

5h 




5 

Logical unit not supported 

26h 

OOh 

5h 




5 

Invalid field in parameter list 

27h 

OOh 

7h 




4 

Write protected 

27h 

05h 

7h 




2 

Permanent Write Protected (cartridge end of life) 


Table 23-5: Additional Sense Code and Qualifier (to be continued...) 
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AS 

AQ 

SK 

FMK 

EOM 

ILI 

ERAC 

Name 

28h 

OOh 

6h 




4 

Not ready to ready transition, medium may have changed 

29h 

OOh 

6h 




4 

Power on / Reset occurred 

2Ah 

Olh 

6h 




4 

Mode parameters changed 

2Ah 

02h 

6h 




4 

Log parameters changed 

2Ch 

OOh 

5h 




5 

Command sequence error 

30h 

OOh 

5h 




2 

Incompatible medium installed 

30h 

Olh 

3h 




2 

Cannot read medium - unknown format 

30h 

02h 

3h 




2 

Cannot Read Medium, Incompatible Format 

30h 

03h 

2h 




2 

Cleaning cartridge installed 

30h 

06h 

5h 




2 

Cannot format medium, incompatible medium 

30h 

07h 

3h 




2 

Cleaning Failure 

3Ah 

OOh 

2h 




2 

Medium not present 

3Dh 

OOh 

5h 




5 

Invalid bits in IDENTIFY message 

3Fh 

Olh 

~6h~ 




4 

Microcode has been changed 

40h 

80h 

4h 




3 

Diagnostic failure, Buffer Parity Error 

40h 

81h 

4h 




6 

Diagnostic Failure, Write Chip Error 

40h 

AOh 

4h 




6 

Diagnostic failure, multiple errors 

40h 

nnh 1 

4h 




6 

Diagnostic failure in selftest N 2 

43h 

OOh 

5h 




5 

Message error 

44 h 

OOh 

4h 




6 

Internal target failure 

47h 

OOh 

Bh 




4 

SCSI PARITY ERROR 

48h 

OOh 

Bh 




5 

Initiator detected error message received 

4Eh 

OOh 

Bh 




5 

Overlapped commands attempted 

50h 

OOh 

5h 




5 

Write append error 

50 h 

Olh 

3h 




1 

Write append position error 

51h 

OOh 

3h 




3 

Erase failure 

52h 

OOh 

3h 




2 

Cartridge fault, Bad Cartridge 

52h 

OOh 

3h 




1 

Cartridge fault, Reference Burst Seek Failure 

53h 

OOh 

Bh 




2 

Media load or eject failed 

53h 

02h 

2h 




5 

Medium removal prevented 

5Bh 

Olh 

6h 




4 

Threshold Condition Met 

5Bh 

02h 

1h 




4 

Log counter at maximum 

82h 

83h 

6h 




4 

Cleaning Cartridge Ejected 


Table 23-5: Additional Sense Code and Qualifier 


nn is a hex number in the range Alh to CSh inclusive. Alh corresponds 
to a diagnostic failttEe in selftest 1, A2h corresponds to a 
diagnostic failure in selftest 2 and so on up to C8h which 
corresponds to a diagnostic failure in selftest 40. 

N is a number in the range 1 lai' 4 0 inclusive. 
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23.6. Exception Handling 

The REQUEST SENSE command will return the CHECK 
CONDITION status only to report fatal errors for the- 
REQUEST SENSE command. Fatal errors are: non-zero bit in 
command descriptor or parity error on the data bus. 


23.7. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <data-in> <completed> 

The Drive will never disconnect when executing this 
command. 
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24.1. Command Description 

The RESERVE command will reserve the Drive exclusively 
for the requesting Initiator or another specified SCSI 
device. 

The reservation will remain in effect until superseded 
by another RESERVE command from the Initiator that made 
the reservation or until released by a RELEASE command 
from the same Initiator, or a BUS DE/?T|!SSj RESET message; 
from any Initiator, or a SCSI-bus reset condition. It 
will not be an error to issue phis command to titfc Drive, 
if it is currently reserved to the requesting Initiator. 

If the Drive is previously reserved by another 
Initiator, then the Drive will .return RESERVATION 
CONFLICT status. 

If, after honoring the reservation, any other Initiator 
subsequently attempts to perform any command except 
INQUIRY, REQUEST SENSE, PREVENT ALLOW MEDIUM REMOVAL 
(with a prevent bit of zero) or RELEASE, the command 
will be rejected with RESERVATION CONFLICT status. A 
RELEASE command issued by another Initiator wi||Ji be 
ignored by the reserved Drive. 

The third-party reservation option allows an Initiator 
to reserve the Drive for another SCSI device. This 
option is intended for use in multiple-initiator systems 
that use the COPY command. 

If the third-party reservation option is used (by 
setting the 3RD bit), then the RESERVE command will 
reserve the Strive for the SCSI device specified in hhe. 
third-party device ID field (3RD Party ID) . The Drive 
will preserve the reservation until superseded by 
another RESERVE command from the Initiator that made the 
reservation or until released by the same Initiator, by 
a BUS DEVICE RESET message from any Initiator, or by a 
SCSI-bus reset condition. The Drive will ignore (i.e., ; 
return GOOD status) any attempt made by any other 
Initiator to release the reservation.- 

An Initiator that holds a current reservation may modify 
that reservation (e.g., switch third-parties) by issuing 
another RESERVE command to the Drive. The superseding 
RESERVE command will rejease the previous reservation 
state Only when the new reservation is granted,. 

If disconnection is allowed, the Drive will only 
disconnect when executing this command if the previous 
command was an immediate type command. 
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24.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 

3 2 

1 0 

00 

Operation Code 16h 

01 

Logical Unit Number (LUN) 

3RD 

3RD Party ID 

| Extent 

02 

Reservation Identification 

03 

RESERVED 

04 

RESERVED 

05 

Control Byte 


Table 24-1: RESERVE Command Descriptor Block 


3RD 


3RD Party ID 
Extent 

Reservation 

Identification 


If the third-party (3RD) bit is zero, the third-party 
reservation option is not requested. If the 3RD bit is 
one, the Drive will be reserved for fife SCSI device 
specified in the third-party device ID field (3RD Party 
ID) . 

This field specifies the ID of the third-party device. 

The Extent bit must be set to zero (extent reservation 
is not supported). 

The Reservation Identification field must be set to 
zero. 


24.3. Exception Handling 

See sections on Error Conditions For All Commands and 
Deferred Errors. 

If the third party (3RD) bit is one and the third party 
ID (3RD Party ID) is equal to the Dbive's ID, the 
RESERVE command will be terminated with CHECK CONDITION 
status. The Error Code will be set to iNvatin field in CDB. 


24.4. Phase Sequencing 

In this section the possibst'e SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

<sequence 1> := <initiator-part> <message-out> <command> <disconnect> <reconnect> 

<completed> 

The Drive will disconnect when the CDB has been 
transferred. The Drive will reconnect and then transfer 
status. 

<sequence 2> := <initiator-part> <message-out> <command> <completed> 

This sequence will be used when t : f|#- command is executed 
and the Initiator does not allow disconnection. 
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25.1. Command Description 

The REWIND command requests the Drive to rewind the tape 
to the beginning of the current partition. 

Prior to the execution of the rewind operation, the. 
Drive will write any buffered data that is to be written 
to the tape. If however, the previous command was 
terminated with CHECK CONDITION and the Drive is in 
buffeted mode, then the Drive will discard any buffered 
data when a REWIND command has been validated. When 
using SLRtapel40 to SLRtape7 or SLR32 media, the media 
header is updated when the tape has been rewound to BOT. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 


25.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 2 1 

0 

00 

Operation Code 01 h | 

01 

Logical Unit Number (LUN) 

RESERVED 

| IMM 

02 

RESERVED 

03 

RESERVED 

04 

RESERVED 

05 

Control Byte 


Table 25-1: REWIND 

Command Descriptor Block 



IMM An Immediate (IMM) bit of zero indicates that the Drive 

will not return status until the rewind operation has 
completed. An IMM bit of one indicates that the Drive 
will return status as soon as the execution of a-il pre¬ 
vious commands have been completed and the Command 
Descriptor Block of the REWIND command has been 
validated. If CHECK CONDITION status is returned for the 
REWIND command with an IMM bit of one, the rewind 
operation wild- not be performed. 


25.3. Exception Handling 

See sections on Error Conditions For All Commands, 
Deferred Errors and Error Conditions For Media Access 
Commands. 

If the IMM and Link bits are both set to one,, the Drive 
will terminate the REWIND command with CHECK CONDITION 
status. The Error Code will be set to iNvMfb: #,iELii ffi CDB. 
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25.4. Phase Sequencing 

In this section the poss:ble SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

This sequence will be used for all REWIND commands when 
disconnection, ; is allowed. 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when the ERASE command is 
executed and the Initiator does not allow disconnection. 
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26.1. Command Description 

The SEND DIAGNOSTICS command requests the Drive to 
perform diagnostic tests on itself. 

A poss'l ble SEND DIAGNOSTICS parameter list is 
transferred during the DATA OUT phase of the command. 

Before starting the actual tests the SEND DIAGNOSTIC 
command will write any buffered data in the Drive's data 
buffer to the tape. When a Predefined Selftest Sequence 
vf;_ has completed successfully, a loaded medium will be 
rewound back to the beginning of the current partition. 
When a Predefined Selftest Sequence 2 has completed 
successfully, the medium will be positioned at BOP 0 (the 
beginning of partition 0) . 

When a diagnostic test has executed successfully, the 
SEND DIAGNOSTICS command will return GOOD status. When a 
diagnostic test has failed, the SEND DIAGNOSTICS command 
will return CHECK CONDITION status. The REQUEST SENSE 
command can then be used to get further information on 
the error. In addition the RECEIVE DIAGNOSTIC RESULTS 
command can be used to requests detailed test result, 
data produced by the last SEND DIAGNOSTICS command to be 
transferred to the Initiator. 


26.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 

3 

2 

1 

0 

00 

Operation Code IDh 

01 

Logical Unit Number (LUN) 

PF 

R 

ST 

DOF 

UOF 

02 

RESERVED 

03 

04 

Parameter List Length 

05 

Control Byte 


Table 26-1: SEND DIAGNOSTIC Command Descriptor Block 


PF The Page Format (PF) bit MUST be set zero. 

ST A self-test bit of one- indicates the device will perform 

its default self-test A Self-Test bit of zero is 
reserved for Internal Use only. 

DOF A Device Off-line bit of one indicates the device can 

only perform tests that do NOT affect user 
media(Predefined self-test list 1). 

UOF A Unit Off-li r.e bit of one; indicates the device will 

perform all tests, which include cartridge manipulation, 
reading and writing to test media (Predefined self-test 
list 2) . 
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Parameter List 
Length 


This field specifies the 1 length in bytes of the 
parameter list that will be transferred from the 
Initiator to the Drive. A Parameter List Length of zero 
indicates that no data will be transferred. The 
Parameter List Length should be set to zero. Parameter 
li-rst Length greater than i.ero is reserved for Internal 
Use only. 

The following table shows the legal settings and the 
corresponding actions taken for the ST (SippETest) , DOF 
(DevOfl) and UOF (UnitOfl) bits: 


ST 

DOF 

UOF 

Diagnostic Action 

0 

0 

0 

For Internal Use only 

0 

0 

1 

Illegal combination 

0 

1 

0 

Illegal combination 

0 

1 

1 

Illegal combination 

1 

0 

0 

Predefined Selftest Sequence 1 (not affecting media) 

1 

0 

1 

Predefined Selftest Sequence 2 (affecting media) 

1 

1 

0 

Predefined Selftest Sequence 1 (not affecting media) 

1 

1 

1 

Predefined Selftest Sequences 1 and 2 


Table 26-2: SEND DIAGNOSTICS Functions 
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26.3. Predefined Selftest Sequence 1 

Selftest sequence 1 does not affect media (other than 
writing out buffered data remaining in the Drive's data 
buffer when the test is started) . The following tests 
are performed: 

■ FLASH Memory Check. This is a test of the Flash PROM 
intensity calculating a simple 32-bit sum of pnp 
whole Flash area. 

■ SRAM Test. Complete Address test of the whole SRAM 
Area. 

■ EEPROM Recognize Test. Read Test of known values. 
vvrite/Read test of dedicated Test Cells. 

■ Data Path Controller (DPC) Test. The followings 
modules will be tested: 

1) Register Test. 

2) Test of the DPC 8 Bit and 16 bits RAM's. 

3) Memory (DRAM) Access Channels module (MAC). 

4) Error Correction Channel module (ECC ). 

5) Physical Data Formatter module’ (PDF). 

6) Test the of Arbitration between all data channels 
accessing the data buffer 

7) Interrupt Logic test. 

■ DRAM Test. The DRAM is tested using the DPC Fin & 
Verify module. 

■ Data Compression Controller Test. 

1) Register test. 

2) Compression/Decompression test with different 
data patterns. 

■ Servo Control Test. Calibration test. DSP self-test. 
Address-test of ifi'e DSP RAM. Synthetic test of 
Voice Coil Driver and feedback loop. 

■ Analog Data Path (ADP) Test. 

1) Recognize test of all ASIC's involved. 

2) If a cartridge is not inserted; complete 
read/write data path loop-back test without 
preamplifier. 

■ Micro Controller Test. 
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26.4. Predefined Selftest Sequence 2 

Selftest sequence 2 will affect (write over) the 
currently inserted media. Previously written data will 
be lost. In addition, the test will partition the tape 
to a single partition. The following tests are 
performed: 

■ Cartridge Manipulation Functional Test. Load/unload 
cartridge and measure time of operation and motor 
current during operation. The test focus j'P on 
motor/mechanical problems forcing operation out of 
specification. 

■ Read/Write Test. Real read and write using tape. The 
test focus is on Drive HW problems. 

This test involves actual reading and writing on the 
tape. Note that the tape is always rewound back to BOT 
before Selftest Sequence 2 is started. The tape format 
actually used will be set autorat: cally to the highest 
format allowed on the inserted medium type. 

The data pattern alternates between four different 
patterns: a block count pattern, a 29h pattern, a 60h 
pattern and a byte count pattern. 

After the write test the tape is rewound to BOT. A read 
test is performed. Here the data is read back f .for the 
tape in streaming mode. 

During the tests no " hard" errors are normally allowed. 
If a " hard" read or write error or more rereads than 
specified should occur, the test will be aborted. The 
SEND DIAGNOSTICS command returns with CHECK CONDITION 
status. If no " hard" read or write error has occurred 
and the rereads are within the specified limit, no error 
is reported when the test completes. 
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26.5. Exception Handling 

See. sections on Error Conditions For All Commands , 
Deferred Errors and Buffer Parity Errors. 

If the PF bit is not set to zero, the Drive will 
terminate the SEND DIAGNOSTICS command with CHECK 
CONDITION status. No diagnostic tests will be performed. 
The Error Code will be set to InvaeI® JTJelb ItKt CDB. 

If the ST, DOF and UOF bits are not within the legal 
values, the Drive will terminate the SEND DIAGNOSTICS 
command with CHECK CONDITION status. No diagnostic tests 
will be performed; S£rror Code wilp,*;be set to Invalid field 
in CDB. 

If ST bit is set to one and parameter list length is not 
zero, the Drive will terminate the SEND DIAGNOSTICS 
command with CHECK CONDITION status. No diagnostic tests 
wi11 be performed. The Error Code will be set to Invalid 
FlBED IN CDB. 

If the Parameter List Length is not within the legal 
value, the SEND DIAGNOSTICS command will be terminated 
with CHECK CONDITION status. No diagnostic tests will be 
performed. The Error Code will be set to Invalid Ftsyuj fjl 
CDB. 

If the Parameter List has any illegal values, the SEND 
DIAGNOSTICS command will be terminated with CHECK 
CONDITION status. No diagnostic tests will be performed. 
The Error Code will be set to InvaliiS fiELh'^ parameter list. 

If DOF bit is set to one but the media 'is not present, 
the SEND DIAGNOSTICS command will be terminated with 
CHECK CONDITION status. No diagnostic tests will be 
performed. The Error Code will be set to Medium not present. 

26.6. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

The Drive will disconnect when the CDB has been 
transferred. The Drive will reconnect when all the 
diagnostic activities are executed. 
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Space 


27.1. Command Description 

The SPACE command provides a variety of positioning 
functions determined by a space code and a space count. 
Both forward (toward end-of-media) and reverse (toward 
beginpi r.g-of-rr.edi a) posi tioni ng are provided. 

The SPACE command allows the Initiator to space over 
blocks, tapemarks (filemarks or setmarks), sequential 
tapemarks, bad blocks or to End-Of-Data (EOD). 

When spacing over blocks or tapemarks, the count; 
specifies the number of blocks or tapemarks to be spaced 
over. When spacing N blocks or tapemarks in the forward 
direction, the space will end on the end-of-media side 
of httd last block or tapemark spaced. When spacing N 
blocks or tapemarks in the reverse direct!or. the space 
will end on the begi.nni r.g-cf-medi a side of the last 
block or tapemark spaced. 

When spacing over N sequential tapemarks, the count 
specifies that the space will end at the first 
occurrence of N or more consecutive tapemarks. The tape 
will be logically positioned at the end-of-media side 
(forward space) or at the beginning-of-media side 
(reverse space) of the n'th tapemark. 

Reverse space over sequential tapemarks is recommended 
not to be used. The operation is time consuming and 
causes a lot of shuffles on the tape. 

When spacing to End-Of-Data (EOD) the Count field will 
be ignored. This space function is always using the 
" fast seek" algorithm. After a successful space to EOD, 
a subsequent WRITE (or WRITE FILEMARKS) command will 
append data to the last recorded block. 

When spacing over bad blocks the Drive will space over 
an area of contiguous unreadable tape. The Count field 
and iije FAST bit are ignored for this operation. When 
the space over bad block operation is executed, the 
Drive wil 3 space over bad blocks until the next good 

logical block is found. If there are no bad blocks in 
the buffer, the data position is unchanged. 

The SPACE command is able to space over blocks written 
ji|p both fixed and variable length modes. The SPACE 
commandLlJIs able to automatically detejariine the block 
type while spacing. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 
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27.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 

0 

00 

Operation Code 11 h 

01 

Logical Unit Number (LUN) 

| RESERVED 

| Code 



02 

Count 





03 






04 






05 

FAST | X | RESERVED 


1 

| Link 


Table 27-1: SPACE Command Descriptor Block 


Code 


Count 


FAST 


The Space Code is defined as follows: 

0 : Space over Blocks 

1 : Space over Filemarks 

2 : Space over Sequential Filemarks 

3 : Space to End-Of-Data (EOD) 

4 : Space over Setmarks 

5 : Space over Sequential Setmarks 

7 : Space over Bad Blocks 

This field specifies the number dpi blocks to space 
(Code=0), the number of filemarks to space (Code=l or 
Code=2) or the number of setmarks to space (Code=4 or 
Code=5). The Count field is ignored when spacing to End- 
Of-Data (Coae=3) and when spacing over bad blocks 
(Code=7). A positive Count field will cause forward 
positioning. A negative Count field (2's complement 
notation) will cause reverse positioning. A zero value 
in the Count field will cause no tape movement (except 
for Code=3 and Code=7). This is not an error condition. 

When the FAST bit is set to zero, the Drive wi.l ] execute 
the SPACE command in a standard sequential x a ship:!;.- All 
data between the current position and the terminal 
position are check-read by the Drive. 

When the FAST bit iss set to one the Drive will use a 
special fast space algorithm. When using this algorithm, 
the Drive is not able to test for possible bad/corrupted 
data blocks on the tape. See the next section for 
details. 

When spacing in the reverse direction 1 #; the Drive will, 
if possible, use the fast space algorithm, evert., .-if' the 
FAST bit is set to zero. 

Note that the FAST bit may be overridden by the FAST bit 
in the Miscellaneous Page of the MODE SELECT parameter 
data. 
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27.3. Using Fast Space 

The FAST oprion Enables the Drive to perform fast space 
to any data or tapemark block on the tape. All SPACE 
operations except Space over Sequential Filemarks and 
Space over Sequential Setmarks will use the FAST 
algorithm if the command is issued with the FAST bit; 
set. For Space over Sequential Filemarks the FAST bit is 
ignored. Instead of searching in serpentine mode through 
every track set, the Drive will use; iff ormat i op. recorded 
on the tape to move directly to the wanted position. 
When this option is used, the Drive will still be able 
to report detected tapemarks during the space blocks 
operation. Unrecoverable blocks between the start and 
end position will, however, most likely not be detected. 

Using the FAST option, all spaces will normally be 
significantly faster than if NORMAL SPACE is chosen. The 
only case when FAST SPACE can be more time consuming is 
the first time when a SPACE command issued into an 
area of the tape that has not been read or written since 
insertion of the cartridge, and where ttid, end position 
is relatively close to the start position (on the same 
track set). 

Instead of selecting FAST or normal space operation On a 
command to command basis, it is possible to have the 
.Drive; always use the FAST space algorithm by means of an 
option controlled by the MODE SELECT command. By doing 
so, the system drivers will not have to be changed to 
get the advantage of FAST spaces. See the Miscellaneous 
Parameters Page of the MODE SELECT command for details. 

The recorded help information needed to enabler ,3TAST 
space operations is transparent to the user and it does 
not violate any of the tape standards. 


27.4. Exception Handling 

27.4.1. General 

See sections on Error Conditions For All Commands, 
Deferred Errors and Error Conditions For Media Access 
Commands. 

When the SPACE command has started execution, all 
detected errors will set the VADD bit and the 
Information Bytes will hold the difference between the 
requested and the actual number of blocks/tapemarks 
spaced. Note, however, that when spacing sequential 
tapemarks, the VADD bit is never set and the? Information 
Bytes are never valid. See the following sections for 
details. 

A CHECK CONDITION caused by early termination of any 
SPACE command never results a negative Information 

Bytes (residual count) value. 
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27.4.2. No Data 

If the drive is not able to find data on the inserted 
cartridge iffae SPACE command will be terminated with 
CHECK CONDITION. The error code will be set to End-of-Data 
Detected or RECORDED ENTITY NOT FOUND. 

A SPACE to End-Of-Data will terminate with GOOD STATUS 
when no data can be found. 

A SPACE to End-Of-Data on an erased SLR5 or DC9250 
medium results however in CHECK CONDITION. The error 
code will be set to Recorded entity not found with Sense Key 
for Blank Check. 

When spacing over blocks or tapemarks the valid (VADD) 
bit in the sense data list will be set to one. The 
Information Bytes will be set equal to the requested 
Count value. 

When spacing over sequential tapemarks the VADD bit will 
be set to zero. 


27.4.3. FHem ark Detected 

If a filemark is encountered while spacing over blocks, 
the SPACE command will be terminated with CHECK 
CONDITION status. The Error Code wK.'i foe set to Filemark 
detected. The Information Bytes in the sense data will be 
set, to the difference (residue) of the requested count 
minus the actual number of blocks spaced over (not 
including the filemark). The logical position will be on 
the end-of-partition (EOP) side of the filemark if 
movement was in the forward direction or the begirming- 
of-partit,ion (BOP) side of the filemark if movement was 
i|i the reverse di recti on. 


27.4.4. Setmark Detected 

If a setmark is encountered while spacing over blocks or 
filemarks, the SPACE command will be terminated with 
CHECK CONDITION status. The Error Code will be set to 
Setmark detected. The Information Bytes in the sense data 
will be set to the difference (residue) of the requested 
count minus the actual number of blocks spaced over (not 
including the setmark). The logical position will be oh 
:8;%0 end-of-partition (EOP) side of the setmark if 
movement was in the forward direction or the beginning- 
of-partition (BOP) side of the setmark if movement was 
in the reverse direction. 


27-4 


Tandberg SLR Product Line SCSI Functional Specifications 




Tandberg Data 


Space 


27.4.5. End of Data 

If end-of-data (EOD) is encountered while spacing 
forward over blocks, tapemarks or sequential tapemarks, 
the Drive will return CHECK CONDITION status. The Error 
Code will be set to Eio-oi- -data detected and the Sense Key 
will be set to BLANK CHECK. Additionally the EOM bit 
will be set to one if the end of data was encountered at 
or after the physical early warning (EW) tape marker on 
the last track set. If end of data is encountered before 
the earffif' warning marker, the EOM bit will be set to 
zero. When spading over blocks or tapemarks the Valid 
(VADD) bit will be set to one and the Information Bytes 
in the sense data will be set to the difference 
(residue) of the requested count minus the actual number 
of blocks and tapemarks. When spacing over sequential 
tapemarks the VADD bit w488$ be set to zero. The logical 
tape position wi 11. be so that a subsequent WRITE or 
WRITE FILEMARK command will append data to the last 
recorded block. 


27 . 4.6. Beginning of Partition 

If the beg:nru ng of partition is encountered while 
spacing in the reverse direction., the Drive will return 
CHECK CONDITION status. The Error Code will be set to 
BEGiNNiSS-OF-PARTiTIesN/MEDiUM detached. Additionally, when 
spacing over blocks or tapemarks, the Drive will set Ehe.- 
end-of-media (EOM) and Valid (VADD) bits to one. The In¬ 
formation Bytes in the sense data will be set to the 
difference (residue) of the requested count minus the 
actual number of blocks and tapemarks spaced over. When 
spacing over sequential tapemarks the VADD bit wi|p| be 
set to zero. The logical tape position will be so that a 
subsequent read operarioh will read the first block: On 
tape. 


27.4.7. End of Partition 

If end of partition encountered while spacing: In the 
forward direction, the Drive will return CHECK CONDITION 
status. The Error Code will be set to End-S#- 
partition/medium detected on read, physical ®ip reached and the 
Sense Key will be set to MEDIUM ERROR. When spacing over 
blocks or tapemarks the Va1:d (VADD) bit will be set to 
one and the Information Bytes In the sense data wi 11 be 
set to the difference (residue) of the requested count 
minus the actual number of blocks and tapemarks spaced 
over. When spacing over sequential tapemarks the VADD 
bit will be set to zero. The logical tape position will 
be undefined and all new READ, SEEK BLOCK and SPACE com¬ 
mands will be tenth r.ated immediately with CHECK 
CONDITION status as if they just ran into the end of 
partition. A WRITE or WRITE FILEMARKS command will also 
be terminated immediately with CHECK CONDITION status. 
The Error Code will then be set to Write append error . A 
position type command (ERASE, LOAD/UNLOAD or REWIND) 
must be executed before subsequent read or write, 
operations can be started. 
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27.4.8. Non-Recoverable Read Error During Space 
Forward 

If a non-rccoverabl e read lerrof occurs during 
execution of a SPACE FORWARD command, the bad block will 
be assumed to be a data block and the Drive will 
terminate the SPACE command with CHECK CONDITION status. 
The Error Code will be set to Read retries exhausted. When 
spacing over blocks or tapemarks the valid (VADD) bit in 
the sense data list will be set to one. The Information 
Bytes will be set to the difference (residue) between 
the requested count and the actual number of blocks or 
filemarks and setmarks spaced over (the bad block will 
count as one spaced block). When spacing over sequential 
tapemarks the VADD bit will be set to zero. When fsfie- 
command has terminated, the logical tape positions will 
be after the bad physical tape block. 

When Read retries exhausted has been reported the Drive will 
only accept the following media access commands: 

■ LOAD and REWIND 

■ SPACE with a space code of Space Over Bad Blocks. 

■ READ 

When the Drive receives a new READ command the Drive 
will execute a Space Over Bad Blocks operation to move 
the logical tape position until it can safely detect ifttb 
beginning of a logical block. This READ command will not 
transfer any data and it will be terminated with another 
CHECK CONDITION status (indicating Read retries exhausted) . 
Yet another READ command w,ii’£ "(start transferring data 
from this logical block. 

If there are more non-recoverable errors in the next 
logical ‘feipck also, good data is again transferred up to 
the first error, CHECK CONDITION is reported and t|fe 
whole process described above is repeated. 

27.4.9. Error Condition or Bad Block During Space 
Reverse 

If a bad block or an error condition is detected during 
Space Reverse (blocks, tapemarks or sequential 
tapemarks) , the command terminates with CHECK CONDITION 
status. The Error Code will be set to Read retries 
exhausted. When spacing over blocks or tapemarks the VADD 
bit is set in the Sense Data and the Information Bytes 
will hold the residual count. In this case the error or 
bad block may have been detected logically in front of 
the destination position. 

This can happen as the Drive is not able to actually 
read in reverse direction. It therefore has to fill the 
buffer with data and then test the buffer in reverse 
direction. The buffer will then typically also contain 
blocks that are logically in front of the destination 
position. One of these blocks may be bad and a retry 
operation may end with an Error Code of Read retries 
exhausted. 

When spacing over sequential tapemarks the VADD bit will 
be set to zero. 

Further space operations, in the reverse direction are 
not allowed after a non-recoverable read error. 
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28.4.10. Space Forward After Write 

If a SPACE forward command issued when the Drive is in 
WRITE mode (i.fe> immediately after a write operation, 
see section 4.5. Command Sequencing for details), the 
Drive terminates the command immediately with CHECK 
CONDITION status. The Error Code is set to either End-OF- 
data flFJteGtpS or End-OF-data detected after LEW depending on 
whether the tape is positioned before or after LEW. The 
Drive continues to be in WRITE mode. 

If the space operation requested is in the reverse 
direction however, the Drive enters NAVIGATE mode and 
the SPACE command is executed. 


27.5. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
completed > 

The Drive will disconnect when the CDB has been 
transferred. The Drive will reconnect when the space 
operation has completed (or an error has been detected). 

:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when disconnection is not 
allowed. 
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28 . Test Unit Ready 

28.1. Command Description 

The TEST UNIT READY command provides a means to check if 
the Drive is ready for a medium access command. If the 
Drive would accept an appropriate medium access command 
without returning CHECK CONDITION status, this command 
will return GOOD status. See the section on Command Set 
Summary for the list of Medium Access Commands. 

The Drive will not disconnect when executing this 
command. 


28.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 4 3 2 1 0 

00 

Operation Code OOh 

01 

Logical Unit Number (LUN) | RESERVED 

02 

RESERVED 

03 

RESERVED 

04 

RESERVED 

05 

Control Byte 


Table 28-1: TEST UNIT READY Command Descriptor Block 

28.3. Exception Handling 

See section Error Conditions For All Commands. 

In addition the TEST UNIT READY command will respond 
with CHECK CONDITION status in the following situations: 


Sense Key 

AS/AQ 

Description 

Comments 

ILLEGAL REQUEST 

25h/00h 

LOGICAL UNIT NOT 
SUPPORTED 

The LUN field of the IDENTIFY message or 
in the CDB is not zero. 

NOT READY 

04h/01h 

LOGICAL UNIT IS IN THE 
PROCESS OF BECOMING 
READY 

The Drive is performing an auto-load or a 
load operation. This response is produced 
only when the BSYA bit of the Miscellaneous 
Parameters Page is set to 1. 

NOT READY 

04h/02h 

LOGICAL UNIT NOT READY, 
INITIALIZING COMMAND 
REQUIRED 

The medium is inserted, but not loaded. The 
Initiator should issue a LOAD command. 

NOT READY 

30h/03h 

CLEANING CARTRIDGE 
INSTALLED 

The Drive can not perform media accesses 
on a cleaning cartridge. 

NOT READY 

3 Ah/00 h 

MEDIUM NOT PRESENT 

There is no medium or the medium has been 
ejected. 


Table 28-2: TEST UNIT READY Response 
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28.4. Phase Sequencing 

In this section the poss:ble SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <completed> 

The Drive will never disconnect when executing this 
command. 
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29 . Verify (not for SLR7 and SLR140) 


29.1. Command Description 

The VERIFY command verifies one or more block(s) 
beginning with the next block on the tape. 

The VERIFY command can operate in two different modes 
indicated by the Byte Compare (CMP) bit. When the CMP 
bit is set to zero, the verification is simply a medium 
verification (CRC/ECC check) and no data is transferred 
from the initiator to the Drive. When the CMP bit is set 
to one, the Drive will perform a byte-by-byte compare of 
the data read from the tape and the data transferred 
from the Initiator. Data is transferred from the 
Initiator to the Drive as in a WRITE command. 

The Fixed (FIX) bit specifies both the meaning of the 
Verification Length field and whether fixed-length or 
variable length block(s) are to be verified. 

When the FIX bit is set to zero, the Drive is requested 
to verify a single variable length data block. The 
Verification Length specifies the block length in number 
of bytes. The actual block length is expected to be 
equal to the specified block length. 

When the FIX bit is set to one, the Dr.ive is requested 
to verify the requested number of fixed length blocks. 
All the blocks are expected to be of the same length. 
The length expected is the length reported by the MODE 
SENSE command (the Block Size field of the Block 
Descriptor List) . Note that a FIX bit of one is not 
legal when the Drive has been set into Variable Block 
mode. Variable Block mode is in effect when the Block 
Size field in the Block Descriptor List of the MODE 
SELECT command is set to zero (OOOOOOh) . See the MODE 
SELECT command for further details. 

If: requested Verification Length is zero, the Drive, 
will verify no data and the logical tape position will 
not be changed. This will not be considered as an error. 

If the VERIFY command the first media access command 
executed on a newly inserted cartridge, the verify 
operation will start from BOP. If the VERIFY command 
follows an ERASE, LOAD/UNLOAD (with Load bit set to one) 
or REWIND command, the verify operation wiil a'iscr start 
from BOP. If the VERIFY command follows a READ, LOCATE, 
SPACE or another' VERIFY command, the verify operation 
will start with the next block on the tape. 

Upon termination of a successful VERIFY command, the. 
logical tape position will be after the last block 
(fixed or variable) verified (end-of-partition side). 

In the Drive the actual data compare will be done on tlte 
SCSI-bus side of the data buffer. This means that when a 
VERIFY command, germinates, all data transferred have 
already been verified. This will guarantee that no 
deferred errors occur due to a miscompare. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 
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29.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 

0 

00 

Operation Code 13h j 

01 

Logical Unit Number (LUN) 

| RESERVED 

| IMM 

CMP 

FIX 

02 

Verification Length 





03 






04 






05 

Control Byte 


Table 29-1: VERIFY Command Descriptor Block 


IMM The immediate (IMM) bit is ignored by the Drive. 

When byte-by-byte data compare 1.& performed (CMP bit is 
set to one), the Drive sends status immediately after 
data transfer. Since the Drive compares data at the 
SCSI-bus side of the data buffer, the VERIFY command is 
terminated when status is sent. 

When only CRC/ECC check is performed (CMP bit set to 
zero) the VERIFY command does not return with status 
until all the requested data has been verified. 

CMP A Byte Compare (CMP) bit of zero indicates that the 

verification will be simply a CRC/ECC verification. No 
data will be transferred between the Initiator and the 
Drive. The VERIFY command will then be functionally 
equivalent to a SPACE block forward command (without the 
FAST option) . 

A CMP bit of onei,!ndicates that a byte-by-byte compart 
of the data on tape and the data transferred from the 
Initiator will be performed by the Drive. Data will be 
transferred from the Initiator to the Drive as in a 
WRITE command. 

FIX A Fixed (FIX) bit of zero indicates that a single block 

wi|| bq verified with the Verification length specifying 
the expected length of the block in number of bytes to 
be verified. 

A FIX bit of one indicates that the Verification Length 
specifies fbe" number of blocks to be veritied beginning 
with the next logical block. Note that a FIX bit of one 
is not allowed when the Drive is in Variable Block mode 
(see the Block Size field in the Block Descriptor List 
of the MODE SELECT command for further details). 

Verification Length This field specifies the number of bytes or blocks 
requested for verification. Any value in the range 
O. . 16777215 is legal. Note, however, that the maximum 
block size that can be written is 262144 bytes. 
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<sequence 2> 


<sequence 3> 


<sequence 4> 


29.3. Exception Handling 

If a miscompare is detected (CMP bit of one), the VERIFY 
command will be terminated with CHECK CONDITION status. 
The Error Code will be set t.o Miscompare BORiNS verify 

operation. The Valid (VADD) bit in the sense data list 
will be set to one. If the FIX is set to one, the 

Information Bytes in the sense data will be set to fehe 

difference (residue) between the Verification Length and 
the actual number of blocks successfully transferred. If 
the FIX bit is set to zero, the Information Bytes in the 
sense data will be set to the difference (residue) 

between the Verification Length and the actual number of 
bytes successfully transferred. When the command has 
terminated, the tape will be logically positioned after 
the last block transferred (end-of-partition side). 

Note, when a miscompare 1® detected, the Drive will not 
terminate the data transfer immediately but complete 'fife 
current data burst. This means that when a miscompare 
error has been signaled to the Initiator, the actual 
byte(s) in error is (are) somewhere in the last; 
transferred burst. 

For further exception handling, see the section on 
Exception Handling for the READ command. 

29.4. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed> 

This sequence will be used if the CMP bit is zero (no 
data transfer ). The sequence will also be used when an 
error is detected during the initial part of the VERIFY 
command or when the Verification Length is zero. 

:= <initiator-part> <message-out> <command> {<disconnect> 

<reconnect> <data-in>} <completed> 

This sequence will be used when the VERIFY command with 
CMP bit set terminates with GOOD STATUS. 

The Drive will first disconnect when the CDB has been 
transferred. 

:= <initiator-part> <message-out> <command>{<disconnect> <reconnect> 
<data-in>}<disconnect> <reconnect> <completed> 

This sequence will be used when an error is encountered 
during the VERIFY operation. 

:= <initiator-part> <message-out> <command> {<data-in>} <completed> 

This sequence will, be used wfeft the VERIFY command is 
executed and the Initiator does not allow disconnection. 

is transferred to the drive. 
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30 . Write 


30.1. Command Description 

The WRITE command transfers one or more blocks from the 
Initiator to the tape at the current tape position. 

The Fixed (FIX) bit specifies both the meaning of the 
Transfer Length field and whether fixed-length or 
variable length block(s) are to be transferred. The data 
to be written will be transferred during the data-out, 
phase of the command. 

When the FIX bit is set tO ; zero, the Drive is requested 
to transfer a single variable length data block. The, 
Transfei Tengri specifies the length ©f the block in 
number of bytes. 

When the FIX bit is set to one, the Dffye is requested 
to transfer a number of fixed 'length blocks. The, 
Transfer Length specifies the number of blocks to 
transfer. All blocks will be of equal length. The length 
used is the length reported by the MODE SENSE command 
(the Block Size field of the Block Descriptor List). 
Note that a FIX bit of one is not legal when the Drive, 
has been set into Variable Block mode. Variable Block 
mode is in effect when the Block Size field in the Block 
Descriptor List of the MODE SELECT command is set to 
zero (OOOOOOh) . See the MODE SELECT command for further 
details. 

If the requested Transfer Length is zero, the Drive will 
transfer no data and the logical tape position will not 
be changed. This will not be considered an error. 

Upon termination of a successful WRITE command, the 
logical tape position will be after the last block 
(fixed or variable) written (end-of-media side). 

The WRITE command can operate in unbuffered and buffered 
mode. For unbuffered operation, the Drive will not 
return GOOD status untli- all data blocks are 
successfully written to the medium. For buffered opera¬ 
tion, the Drive may return GOOD status as soon as all 
data blocks are successfully transferred to the Drive's 
data buffer. The data blocks will not be written to the 
medium before the amount of data in the Drive's data 
buffet exceeds the Write Buffer Full Ratio (see MODE 
SELECT command). 

When operating in buffered mode; a WRITE FILEMARKS 
command with the IMM bit set to zero may be issued when 
completing a WRITE operation to ensure that all the 
buffered data and the tapemarks are written to the tape. 

A write operation may commence from BOP, from EOD or, 
when certain, conditions are satisfied, from other 
positions on the media. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 
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30.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 2 1 

0 

00 

Operation Code OAh 

01 

Logical Unit Number (LUN) 

|RESERVED 

FIX 

02 

Transfer Length 



03 




04 




05 

RESERVED 

FLAG 

LINK 


Table 30-1: WRITE 

Command Descriptor Block 



FIX A Fixed (FIX) bit of zero indicates that a single block 

will be transferred with the Transfer Length specifying 
the length of the block in bytes. A FIX bit of one 
indicates that the Transfer Hetigth specifies the number 
of fixed length blocks to be transferred from the 
Initiator. 

Transfer Length This field specifies the number of bytes or blocks 

requested for transfer. Any value the range 0..262144 
is legal when the FIX bit is set to aero. When the FIX 
bit is set to one any value in the range 0..16777215 is 
legal. 


30.3. Data Compression 

The Drive is able to compress the data before it is 
written to the medium. The compression capability is 
control led by parameters in the Data Compression Page of 
the MODE SELECT command. Compression may here be turned 
on or off. 


30.4. Write from BOP 

Write from BOP is allowed: 

■ when the Write command is the first medium access 
command executed on a newly inserted cartridge. If 
the partition number is not explicitly changed , the 
Drive will start writing on partition zero. 

■ after an ERASE , LOAD (with Load bit set to one) or 
REWIND command. Refer to the corresponding command 
description for the partition number. 

■ after a SPACE or LOCATE command which terminated with 
CHECK CONDITION and Error Code set to Beginning-OF- 
partition/medium detected . 

■ when the tape is logically positioned at BOP after a 
successful SPACE or LOCATE command. 
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30.5. Write from EOD, Append 

If the WRITE command follows a LOCATE, READ, SPACE, VERIFY, 
WRITE FILEMARKS or another WRITE command, and the tape is 
positioned for a data append, the write operation will 
start at the current tape position. 


30.6. Writing Over Existing Data, Overwrite 

The Drive may in certain cases allow a ^fSifliled possibility 
for overwrite. See section 2.5 Overwrite for details. 


30.7. Terminating Write Operations 

When writing on a tape, the write operation must be 
properly terminated before the cartridge is suitable for 
reading on the same or any other Drive. The cartridge is 
suitable for reading when all the buffered data (and 
tapemarks) and an end of data marker is written to the 
tape. If necessary, FILLER'-'Iflocks are padded to fill up the 
last frame written. For some medium types (SLRtapel40 to 
SLRtape7 or SLR32) it will also be necessary to update the 

Media Header information located near the BOM marker on the 

loaded medium. 

The following commands force all the buffered data 

(and tapemarks) and the end-of-data marker to be written to 
the tape: 

■ LOAD/UNLOAD 

■ LOCATE 

■ REWIND 

■ SPACE 

■ WRITE FILEMARKS (if IMMEDIATE bit not set) 

■ WRITE FILEMARKS (if Number of Filemarks is zero) 

If the Drive is configured to unbuffered mode, WRITE 
commands vfp|i|L not terminate before all, data transferred 
from host is written to the tape. This will reduce the 
performance. 


Note: 

When the Drive is in unbuffered mode the actual capacity 
of a tape may be much less than specified if the 
Transfer Length of the write command is small. This is 
because FILLER blocks are used to fill the last frame of 
all WRITE commands. 


The following commands will perform a Media Header update: 

■ LOAD/UNLOAD 

■ REWIND 

The Drive will ensure that a cartridge may not be ejected 
without terminating the write operation properly. If eject 
is requested (either by pressing the Eject Button or by 
issuing an UNLOAD command), the buffered data (and 
tapemarks) and an end-of-data marker are written to the 
tape. The tape is then rewound to BOT and the Media Header 
is updated. Finally the cartridge is physically ejected. 
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30.8. Exception Handling 


30.8.1. General 

See sections on Error Conditions For All Commands, 
Deferred Errors, Error Conditions For Media Access 
Commands and Buffer Parity Errors. 

When the WRITE command has started execution, all 
detected errors will set the VADD bit and the 
Information Bytes will hold the difference between the 
requested and the actual transfer length. See the 
following sections for details. 

If the FIX bit is one and the Drive is in Variable Block 
mode, the WRITE command will be terminated with CHECK 
CONDITION. The Error Code will be set to Invalid FtgLB IN 
CDB. No data will be transferred. 

If the Transfer Length is not in the legal range, the 
WRITE command will be terminated with CHECK CONDITION. 
The Error Code will be set to Invalid field in CDB. No data 
will be transferred. 

If the inserted cartridge is write-protected, the WRITE 
command will be terminated with CHECK CONDITION status. 
No data will be transferred. The Error Code will be set 
to Write protected. This will be true even if the requested 
Transfer Length is zero. 


30.8.2. Unsupported Block Length 

If the FIX bit is set to one and the block size 
configured by the. Block Length field of tStk Block 
Descript or^Jjdst (of the MODE SELECT command) is not in 
the range of legal values, the WRITE command is 
terminated with CHECK CONDITION status. The Error Code 
will be set to Incompatible medium installed. No data will be 
transferred. See section 14.3.2 Block Descriptor List 
for information on the range of legal block lengths. 
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30.8.3. Illegal Media Type 

When an illegal combination of a medium and a drive is 
detected,, the Drive will terminate the WRITE command 
with CHECK CONDITION status. The Error Code will be set 
to Incompatible medium installed. No data will be transferred. 

The following table indicates legal/illegal medium/drive 
combinations: 


Tape Drive 


Medium 

SLR7 

SLR50 

SLR60 

SLR75 

SLR100 

SLR140 

DC9200 


R 

R* 

R 



DC9200SL 


R 

R* 

R 



DC9250 


R 

R* 

R 



SLR5 

R 

R 

R 

R 



SLR5 SL 

R 

R 

R 

R 



SLRtape24 


R/W 

R 

R 

R 


SLRtape24 SL 


R/W 

R 

R 

R 


MLR1-26GB 


R/W 

R 

R 

R 


MLR1-26GBSL 


R/W 

R 

R 

R 


SLR32 


R/W 

R 

R 

R 


SLR32 SL 


R/W 

R 

R 

R 


SLRtape7 

R/W 


R 

R 

R 

R 

SLRtape7 SL 

R/W 


R 

R 

R 

R 

SLRtape40 



R/W 

R/W 

R/W 

R/W 

SLRtape50 


R/W 

R/W 

R/W 

R/W 

R/W 

SLRtape50 SL 


R/W 

R/W 

R/W 

R/W 

R/W 

SLRtape60 



R/W 

R/W 

R/W 

RW 

SLRtape75 



R/W 

R/W 

R/W 

R/W 

SLRtapelOO 





R/W 

R/W 

SLR40/60/100 - 10GB 



R/W 

R/W 

R/W 

R/W 

SLRtape140 






R/W 


Table 30-2: Legal Media/Drive Combinations 


R/W May read and write 

R May read only 

N/A May not read nor write 

Illegal media/format combination 

NOTE *: 

On SLR60 tape drives with MAN. DATE 2802 (July 2002) or 
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30.8.4 Illegal Overwrite 

If the current tape position is not at BOP or EOD and 
overwrite is not in effect (see section 2.5 Overwrite 
for details), a write operation will be terminated 
immediately with CHECK CONDITION status and the Error 
Code is set to Write Append Error (Write After Read) . No 
data will be transferred. 


30.8.5. Illegal Append Tape Format 

When appending data on a pre-recorded tape, the only 
legal tape format is the format found on the tape. If 
the current density is not equal to the tape format, the 
Drive wil'J) .ignore the current density and append with 
the same tape format as found on the tape. If, however, 
the format on the tape is a Read Only format for that 
drive (ref. Table 30-2), the WRITE command will be 
terminated with CHECK CONDITION status. The Error Code 
will be set to Incompatible medium installed. No data will be 
transferred. 


30.8.6. Logical Early Warning 

If logical early warning (LEW) tape marker is reached 
during the execution of a WRITE command, the Drive will 
respond as described below: 

■ The Drive will stop transferring data. The Drive will 
then attempt to write all buffered data (and 
tapemarks) to the tape. The WRITE command will then 
be terminated with CHECK CONDITION. If all data in 
the buffer was successfully written to the tape, the 
Error Code will be set to End-of-partition/medium detected 
on write, LEW passed and the Sense Key will be set to 
NO SENSE. The EOM and VADD bits will be set to one. 

The Information Bytes in the sense data list will be 
set as follows: 

1) If the FIX bit is set to one, the Information 
Bytes will be set to the difference (residue) of 
the requested Transfer Length minus the actual 
number of transferred blocks. 

2) If the FIX bit is set to zero, the Information 
Bytes w±$$r be set to the difference (residue) of 
the requested Transfer Length minus the actual 
number of transferred bytes. 

The Drive will force unbuffered mode (regardless the 
state of the BM bit in the MODE SELECT/SENSE 
Parameter List). 

■ If a read type command (READ, LOCATE, SPACE or 
VERIFY), has brought the tape past the LEW marker and 
an Append Operation is attempted, then the Drive will 
terminate the first WRITE command immediately with 
CHECK CONDITION. No data will be transferred. The 
Error Code will be set to End-of-partition /medium detected 
on write, LEW passed and the Sense Key will be set to 
NO SENSE. The EOM and VADD bits will be set to one. 
The Information Bytes in the sense data list will be 
set equal to the requested Transfer Length. 


30-6 


Tandberg SLR Product Line SCSI Functional Specifications 




Tandberg Data 


Write 


■ If another WRITE command is received by the Drive 
while the tape is positioned after LEW (but before 
end of partition), the Drive will transfer and write 
all requested data if possible. The WRITE command 
will then be terminated with CHECK CONDITION (this 
will be true even if the requested Transfer Length 
was zero) . If all data in the buffer was successfully 
written to the tape the Error Code will be set to 
End-of-partition/medium detected on write, LEW passed and the 
Sense Key will be set to NO SENSE. The EOM and VADD 
bits wl%S be set to one. The Information Bytes will 
be set to zero. 


30.8.7. End of Partition 

If end of partition is reached during the execution of a 
WRITE command, the Drive will terminate the command with 
CHECK CONDITION status. The Error Code will be set to 
END-OF-PARTi®.:©N/MEDIUM DETECTED ON WRITE, PHYSICAL END REACHED and 

the Sense Key will be set to VOLUME OVERFLOW. The Valid 
(VADD) and End Of Media (EOM) bits will be set to ohe? s . 

The Information Bytes in the sense data list will be set 
as follows: 

1) If the FIX bit is set to one, the Information Bytes 
will be set to the difference (residue) of the 
requested Transfer (Length minus the actual number of 
written blocks. 

2) If the FIX bit is set to zero, the Information Bytes 
will be set to the difference (residue) of the 
requested Transfer Length minus the actual number of 
written bytes. 

This error condition has priority over the Logical Early 
Warning (LEW) error condition. 

Additional WRITE commands issued after an end-of- 
partition error has occurred will be terminated 
immediately with a CHECK CONDITION (no data will be 
transferred) . The end-of-partition conditidij. will 
persist until a position type command has been executed 
(ERASE, LOAD/UNLOAD or REWIND). 


30.8.8. Non-Recoverable Write Error 

If a non-recoverable write error occurs, the Drive will 
terminate the WRITE command with CHECK CONDITION status. 
The Error Code will be set to Excessive wrIS®. errors and the 
Sense Key will be set to MEDIA ERROR. The Valid (VADD) 
bit will be set to one. 

The Information Bytes in the sense data list will be set 
as described in Section 31.5.5. 

This error condition has priority over the Logical Early 
Warning error condition. 

Additional WRITE commands issued after a non-recoverable 
write error has occurred, wi'Jj'l be terminated immediately 
with a CHECK CONDITION (no data will be transferred) . 
The non-recoverable write error condition will persist 
until a position type command has been executed (ERASE, 
LOAD/UNLOAD or REWIND). 
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<sequence1> 


<sequence 2> 


<sequence 3> 


30.8.9. Append Error 

If the WRITE command is executed after READ, LOCATE, 
SPACE or VERIFY command or after a WRltft command where 
the data in the drive internal buffer has been flushed 
to the tape, the Drive must seek the last block on fhfi 
tape before the write operation starts. In all these 
situations an End Of Data marker will identify where the 
last block transferred is located on the tape. If this 
seek operation fails, the Drive will terminate the WRITE 
command with a CHECK CONDITION status. The Error Code 
will be set to Write append position ,#tror and the Sense Key 
will be set to MEDIA ERROR. The Valid (VADD) bit will be 
set to one. 

The Information Bytes in the sense data list will be set 
as described in Section 30.5.5. 

The ROD marker will reside on the tape, ensuring 
consecutive read operations to terminate with End Of Data 
DETECTED. 

The Append Error condition has priority over the Logical 
Early Warning error condition. 

Additional WRITE commands issued after a non-recoverabls 
write error has occurred, will be terminated immediately 
with a CHECK CONDITION (no data will be transferred) . 
The append error condition will persist until a position 
type command has been executed (ERASE, LOAD/UNLOAD or 
REWIND). 


30.9. Phase Sequencing 

In this section the possible SCSI-bus phase sequences 
during execution of the WRITE command are described. 
Section 3.2.1 has more details about the genetic phases 
in the brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed> 

This sequence will be used when an error is detected 
during the initial part of the WRITE command or when the 
Transfer Length is zero. 

:= <initiator-part> <message-out> <command>{<disconnect> <reconnect> 
<data-out>}<completed> 

This sequence will be used when tile Drive is configured 
to buffered mode and the WRITE command terminates with 
GOOD STATUS. 

The Drive will., fir's t disconnect when the CDB has been 
transferred. The Drive will reconnect when there is room 
in the data buffer for at least the number of bytes 
specified by the Write Buffer Empty Ratio. The Drive 
will disconnect to make sure that the burst size- never 
exceeds the number of bytes specified: by the Maximum 
Burst Size. Note, the Drive will not; disconnect after 
the last data burst. 

:= <initiator-part> <message-out> <command>{<disconnect> <reconnect> 
<data-out>}<disconnect> <reconnect> <comp!eted> 

This sequence will be used when the Drive is configured 
to unbuffered mode or when an error is encountered 
during the WRITE operation. 

The sequence is equal to <sequenoe 2> except that flii? 
Drive will, disconnect after the last data burst. 
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<sequence 4> 


<sequence 5> 


:= <initiator-part> <message-out> <command> <completed> 

This sequence will be used when disconnect is not 

allowed and an error is detected during the initial part 
of the WRITE command or when the Transfer Length is 
zero. 

:= <initiator-part> <message-out> <command> <data-out> <completed> 

This sequence will be used when disconnect is not' 

allowed and some data is transferred to the drive. 
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31 . Write Buffer 


31.1. Command Description 

The WRITE BUFFER command is used in conjunction with the 
READ BUFFER command as a diagnostic function for testing 
the Drive's data buffer and the SCSI-bus integrity. 
Additional modes are provided for downloading and saving 
of microcode. 

The WRITE BUFFER Parameter List will be transferred 
during the DATA-OUT phase of the command. 

The WRITE BUFFER command will on : l y be accepted when 
there is no installed cartridge or if an installed 
cartridge ‘is logically positioned at BOP. This 
restriction is included to make sure that the WRITE 
BUFFER command wjJgK not, alter the status of a possibly 
inserted cartridge in any way. T||e Initiator may issue a 
REWIND command ahead of a WRIT® BUFFER command to make 
sure that the cartridge is logically positioned at BOP. 

If disconnection is allowed, the Drive disconnects when 
executing this command. When transferring data, the. 
total data transfer will be split into smaller bursts 
with a maximum size. The maximum burst size (the amount 
of data transferred between reconnects/disconnects) is 
controlled by the Maximum Burst Size parameter set up by 
the MODE SELECT command. 


31.2. Command Descriptor Block 



Table 31-1: WRITE BUFFER Command Descriptor Block 


Mode This field controls the function of the WRITE BUFFER 

command. It also controls the meaning of the other 
fields within this command descriptor block. The 
following modes are supported: 
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Mode 

Description 

0 

Write Combined Header and Data 

2 

Write Data 

4 

Download Microcode 

5 

Download Microcode and Save Mode 

7 

Download Microcode with Offsets and Save Mode 


Table 31-2: Supported Modes 


Buffer ID This field selects which buffer that receives data. 

There are 4 legal values:. 

OOh : Data Buffer 
80h : TD Internal Use 
81 h : TD Internal Use 
82h : TD Internal Use 

The Buffer ID MUST be set to zero in Modes 0 and 7. The 
Buffer ID field is ignored in Modes 4 and 5 

Buffer Offset The Buffet Offset specifies a byte offset into the 

buffer (or microcode load). If the Buffer Offset is set 
to N, then the first data byte transferred by the WRITE 
BUFFER command will be put into byte N, relative to the 
first byte of the buffer. 

The Buffer Offset MUST be zero when Mode 0 is selected. 

The Buffer Offset plus Parameter List Length MUST NOT 
exceeds the capacity of the specified buffer. The capa¬ 
city can be determined through READ BUFFER command. 

Parameter List The Parameter List Length field specifies the number of 

Length bytes that shall be transferred during the DATA-OUT 

phase. If the Parameter List Length is zero no data will 
be transferred. 

The Buffer Offset plus Parameter List Length MUST NOT 
exceeds the capacity of the specified buffer (four plus 
buffer capacity in the case of Mode 0). The capacity can 
be determined through READ BUFFER command. 

Link The Link-bit must be set to zero in mode 5 and 7 when 

sav.ihg of microcode is going to be performed. 

See section 4.2. Command Control Byte for the Use of the 
Link bit in other modes. 


31.3. Write Combined Header and Data Mode (0) 

This Mode is i'ncl uded solely for backward compatibility. 
Data transferred in this mode is preceded by four bytes 
header. All four bytes of this header are RESERVED. 
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31.4. Write Data Mode (2) 

In this mode, the DATA-OUT phase contains buffer data 
only. Data is written to the Drive's data buffer 
starting at the location specified by the Buffer Offset. 
The Parameter List Length field specifies the number of 
transferred bytes. 


31.5. Download Microcode Mode (4) 

In this mode, drive-specific microcode can be 
transferred to the Drive's data buffer. The microcode 
change will not take effect until after a WRITE BUFFER 
with mode 5 (Download Microcode and Save Mode) has been 
executed. Note that the transferred microcode will be 
lost after a power-cycle or reset as long as it has not 
been saved. 

Note that the WRITE BUFFER command in this mode does not 
perform any validation of the transferred microcode 
data. The validation is performed first when a microcode 
is going to be saved. Data is written to the Drive's 
data buffer starting at the location specified by the 
Buffer Offset. 

To ensure that the microcode is not corrupted by another 
SCSI command, it is recommended that cither the WRITE 
BUFFER commands are linked or that the Drive is reserved 
by using the RESERVE command. 


31.6. Download Microcode and Save Mode (5) 

In this mode, drive-specific microcode can be 
transferred to the Drive data buffer. If the WRITE 
BUFFER command is completed successfully the microcode 
will be saved th a non-volatile memory space (a Flash 
EPROM). The downloaded code will then be effective after 
each power-cycle and reset until it is supplanted in 
another Download Microcode and Save Mode or Download 
Microcode with Offsets and Save Mode operation. 

The Initiator may either transfer a complete microcode 
Ah one single WRITE BUFFER command (using mode 5 with a 
Parameter List Length of flash capacity ) or to split 
the download operation into several (smaller) WRITE 
BUFFER commands (using first mode 4 and then end the 
sequence with the mode 5) . It is up to the Initiator to 
make sure that the use of the Buffer Offset and 
Parameter List Length results its a continuous set of 
microcode data. 

On the last WRITE BUFFER command mode 5, the Drive shall 
perform verification of the complete set of hlSe 
microcode prior to returning GOOD status and saving 
microcode, (refer to the Microcode Verification and Save, 
section later in this chapter). 
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31.7. Download Microcode with Offsets and Save 
Mode (7) 


In this mode the initiator may split the transfer of 
microcode over two or more WRITE BUFFER commands. If the 
last WRITE BUFFER command of a set of one or more 
commands completes successfully, microcode shall be 

saved in a non-volatile memory space (a Flash EPROM). 
The downloaded code w£ll then be effective after each 
power-cycle and reset until it is supplanted in another 
Download Microcode and Save Mode or Download Microcode 
with Offsets and Save Mode operation. 

When the Drive detects the receipt of the last WRITE 
BUFFER command with mode 7, the Drive shall perform 
verification of the complete set of the microcode prior 
to returning GOOD status and saving the microcode, 
(refer to the Microcode Verification and Save section 
later in this chapter). 

Note that the transferred microcode will be lost after a 
power-cycle: or reset as long as it has not been saved. 

To ensure that the microcode is not corrupted by another 
SCSI command, it is recommended that either the WRITE 
BUFFER commands are linked or that tsf^e Drive is reserved 
by using the RESERVE command. Note that the last WRITE 
BUFFER command in Mode 7 must be issued with Link Bit 
equal 0. 

31.8. Microcode Verification and Save 

Before saving any microcode the Drive will perform 
several tests on the microcode data to make sure that 
the data re^wrj#' are microcode data intended for the 
Drive. 

■ The Microcode Version field must match the Drive's 
version identifier 'located in the Drive Flash PROM. 
This prevents the possibility of changing the 
microcode version of the Drive. 

■ The Mainboard Revision located in the Microcode 
Header must be higher or equal the Mainboard Revision 
gyn the Mainboard. This prevents the possibility of 
saving-3pLO£Dcode meant for a different hardware. 

■ The Microcode ECC check must be correct. 

If any of these tests fails fh,# WRTSE BUFFER command 
will be terminated with a CHECK CONDITION status. The 
microcode in the data buffer is not saved and the 
current microcode is left unchanged. 

If the disconnection is allowed, the Drive will 
disconnect from the SCSI-bus before the save operation. 
When the save operation has completed successfully, febe 
Drive will reconnect to the Initiator and send GOOD 
status. 

If disconnection is not allowed and the verification of 
the Code was passed through, mEm drive w|p|j| give GOOD 
status before the save operation is executed. 
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While performing the save operation (during Flash PROM 
programming) , the Drive will not respond to any SCSI 
activity except for a hard SCSI reset. A hard SCSI reset 
will most like! y make the save operation fail and 
Drive will then need servicing. This is not a recom¬ 
mended procedure. 

If the save operation fails/ the Drive will indicate the 
error with the front LED as i® Selftest (see drive's 
reference manual for detail®. on the LED [1]) . It will 
not be possible to access the Drive via thfs SCSI-bus 
after a save failure. The Drive needs to be serviced 
since a power-up will not clear this error condition. 

After the save operation/ the Drive will generate a Unit 
Attention condition - " Microcode Has Been Changed" for 
all Initiators except the Initiator that issued the, 
WRITE BUFFER command. For the Initiator that issued the 
WRITE BUFFER command the Drive will generate a Unit 
Attention condition - " Power-Up/Reset" . 

The time required for saving the microcode (Flash PROM 
programming) are: 

Time for saving of the Microcode: 

Typical: 45 sec 

Maximum: 400 sec 


31.9. Microcode Data Format 

The microcode consists of a Microcode Header followed by 
up to 1M bytes of microcode. The last 6 bytes of ttje 
microcode are ECC bytes. 


Byte 

Size 

Description 

00-03 

4 

Microcode Length 

04-07 

4 

Load Length 

08-n 

n - 8 

Internal Used Field 

n+1 - 1048752 

up to 1 MB 

Microcode 


Table 31-3: Microcode Data Format. 


This 4-byte field holds the length of the microcode 
including the header. 

Microcode length + header length. 
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31.10. Exception Handling 

See sections on Error Conditions For All Commands , 
Deferred Errors and Buffer Parity Errors. 

If the WRITE BUFFER command is received while the 
inserted tape is not logically positioned at BOP, the 
Stive will terminate the WRITE BUFFER with CHECK 
CONDITION. The Drive Error Code wiSjL be set to Command 
sequence error. No data will be transferred. 

If the Mode is not in the set of legal modes, the Drive 
will terminate the WRITE BUFFER with CHECK CONDITION. 
The Drive Error Code will be set to Invalid field in CDB. 
No data will be transferred. 

If the Parameter List Length plus the Buffer Offset: 
exceeds the capacity of the data buffer, the WRITE 
BUFFER command will be terminated with a CHECK CONDITION 
status. The Drive Error Code will be Invalid field in CDB. 
No data will be transferred. 

If the Buffer ID is not set to zero in mode 0,2 or 7, 
the Drive will terminate the WRITE BUFFER command with 
CHECK CONDITION status. The Drive Error Code will be 
Invalid fielSl ;|N CDB. No data will be transferred. 

If the validity checks made on the microcode data prior 
saving in mode 5 or 7 fails, the WRITE BUFFER command 
will be terminated with a CHECK CONDITION status. The 
Drive Error Code will be Invalid |||isLD in parameter. I^st . In 
this case internal data structures in the drive may have 
been damaged and the Drive should be reset before any 
new commands are issued. 

If the Link bit is set to one in mode 5 or in the last 
WRITE BUFFER command in mode 7, the WRITE BUFFER command 
will be terminated with a CHECK CONDITION status. The 
Drive Error Code will be Invalid f'Jjssp in CDB. No data will 
be transferred. 

If a Mode 5 or 7 command is issued while the Drive is in 
a load/retention sequence, the Drive will return CHECK 
CONDITION status, and the Error Code will be set to 
Logical Ufff issgpjf the process of becoming ready. 
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<sequence1> 


<sequence 2> 


<sequence 3> 


<sequence 4> 


31.11. Phase Sequencing 

In this section the possible: SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2.1 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> command> <disconnect> <reconnect> 
<completed> 

This sequence will be used when: tjsi, specif led transfer 
length in the WRITE BUFFER command is zero. 

:= <initiator-part> <message-out> <command> <disconnect> 

{<reconnect> <data-out> <disconnect>} <reconnect> <completed> 

This sequence will be used whSsfl the transfer'.^Length is 
greater than zero ft the WRll-E BUFFER command. 

The Drive will disconnect when the number of data bytes 
just transferred equals the number of bytes specified by 
the Maximum Burst Size field in MODE SELECT command. The 
Drive: will then reconnect immediately to transfer 
another burst with a maximum size again, contrb-1.'’, ed by 
iKfee Maximum Burst Size. 

:= <initiator-part> <message-out> command> <completed> 

This sequence will be used when the specified transfer 
length in the WRITE BUFFER command is zero and 
disconnection is not allowed. 

:= <initiator-part> <message-out> <command> <data-out> <completed> 

This sequence will be used when the transfer length is 
greater than zero and disconnection is not allowed. 
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32 . Write Filemarks 


32.1. Command Description 

The WRITE FILEMARKS command causes the specified number 
of tapemarks to be written beginning at the current tape 
position, A zero value of tapemarks indicates that no 
tapemarks are to be written* This can be used to force- 
any buffered write data or tapemarks to be written to 
the tape. 

If the WRITE FILEMARKS command is the first media access 
command executed on a newly inserted cartridge, the 
write operation will start from BOM. If ifhe WRITE 

FILEMARKS command follows an ERASE, LOAD/UNLOAD (with 
Load bit set to one) or REWIND command, the write 

operation will also start from BOM. If the WRITE 

FILEMARKS command tallows a READ, SPACE, WRITE or 
another WRITE FILEMARKS command, and the tape is In an 
append position, the write fUjanark operation wij|j| start 
at the current tape position. 

Upon termination of a successful WRITE FILEMARKS 

command, the logical tape position will be after the 
last tapemark written (end-of-partition side). 

See also the WRITE command for details on terminating 
write operations. 

If disconnection is allowed, the Drive will disconnect 
when executing this command. 


32.2. Command Descriptor Block 


BYTE 

BIT 7 6 5 

4 3 

2 

1 

0 

00 

Operation Code 10h | 

01 

Logical Unit Number (LUN) 

| RESERVED 


| WSmk 

IMM 

02 

Number of Tapemarks 





03 






04 






05 

Control Byte j 


Table 32-1: WRITE FILEMARKS Command Descriptor Block 


WSmk A Write Setmark (WSmk) bit of one indicates that the 

Write Filemarks command should writ# the requested 
number of setmarks. A Write Setmark (WSmk) bit of %ero 
indicates that the Write Filemarks command should write 
the requested number of filemarks. 
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IMM 


Number Of 
Tapemarks 


A combination of buffered mode and an Immediate (IMM) 
bit of one, indicates that the Target will end the 
command and return status as soon as the tapemark blocks 
are written into the data buffer. If the Immediate bit 
is set to zero, the Target will not return status until? 
the Write operation has completed. This wi 1.1. be true, 
even in buffered mode. Any buffered data and tapemarks 
will be written to the medium prior to completing the 
command. 

This field specifies the number of tapemarks to be 
written. A zero value wi 11 write no tapemarks. This can 
be used to force any buffered write data or tapemarks to 
be written to the tape. When this field is zero the 
Drive will not return status until all data and 
tapemarks have been writt||fj, (the IMM bit is just ignored 
in this. case). The range of legal values is 0..16777215. 


32.3. Terminating Write Operations 

See the WRITE command section. 


32.4. Write Filemarks from BOM 

See the WRITE command section. 


32.5. Exception Handling 

32.5.1. General 

See sections on Error Conditions For All Commands , 
Deferred Errors and Error Conditions For Media Access 
Commands. 

If the Drive is ip, unbuffered mode and IMMEDIATE bit is 
set to one, the Drive will terminate tfee WRITE FILEMARKS 
command with CHECK CONDITION status. The Error Code will 
be set to Invalid field in cdb, The logical tape position 
will not be changed. 

If both the IMM and theljs$-nk bits are set to one tfie 
Drive will terminate the WRITE FILEMARKS command with 
CHECK CONDITION status. The Error Code will be set to 
Invalid fifetd in cdb. The logical tape position will not be 
changed. 

When the WRITE FILEMARKS command has started execution? 
all detected errors will set the VADD bit and the*. 
Information Bytes will hold the difference between the 
requested and the actual tapemark count. See the 
following sections for details. 

If the inserted cartridge is write-protected, the WRITE 
FILEMARKS command will be terminated with CHECK 
CONDITION status. No tapemarks will be written. The 
Error Code will be set to Write protected. This will be 
true even if the requested number of Tapemarks is zero. 
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32.5.2. Illegal Media Type 

When an illegal combination of medium type and drive is 
detected, the Drive will term! r;ate the WRITE FILEMARKS 
command with CHECK CONDITION status. The Error Code will 
be set to Incompatible medium installed. No tapemarks will be 
written. 

See the WRITE command (Tablet 30-2$ for illegal 
media/format combinations. 


32.5.3. Illegal Append Tape Format 

When appending data on a pre-recorded tape the only 
legal tape format is the format found on the tape. If 
the format set by the MODE SELECT command is not equal 
to the tape format, the Drive wStij. terminate the WRITE 
FILEMARKS command with CHECK CONDITION status. The Error 
Code will be set to Incompatible medium installed . No 
tapemarks will be written. 


32.5.4. Logical Early Warning 

If logical early warning (LEW) tape marker is reached 
during the execution of a WRITE FILEMARKS command, the 
Drive will respond as described below: 

■ The Drive will attempt to write all buffered 
tapemarks. The WRITE FILEMARKS command will then be 
terminated with CHECK CONDITION. If a/tM tapemarks and 
data in the buffer were successfully written to the 
tape, the Error Code will be set to End-of- 

PARTITION/MEDIUM DETECTED ON WRITE, LEW PASSED. The EOM and 

VADD bits will be set to one. The Information Bytes 
will be set to zero. 

The Drive will force unbuffered mode (regardless the 
state of the BM bit in the MODE SELECT/SENSE 
Parameter List). 

■ If a read type command (READ, LOCATE, SPACE or 
VERIFY), has brought the tape past the LEW marker and 
an Append Operation is attempted, then the Drive will 
terminate the first WRITE FILEMARKS command 
immediately with CHECK CONDITION. No tapemarks wil’$ 
be written. The Error Code will be set to End-of- 

PARTITION/MEDIUM DETECTED ON WRITE, LEW PASSED. The EOM and 

VADD bits will be set to one. The Information Bytes 
in the sense data list will be set equal to the 
requested transfer length. 

The Drive will force unbuffered mode (regardless the 
state of the BM bit in the MODE SELECT/SENSE 
Parameter List). 

■ If another WRITE FILEMARKS command is received by the 
Drive while the tape is positioned after LEW (but 
before end of partition), the Drive will transfer and 
write all requested data if possible. The WRITE FILE- 
MARKS command will then be terminated with CHECK 
CONDITION (this will be true even if the requested 
Number of Tapemarks is zero). If all tapemarks were 
successfully written to the tape the Error Code will 
be set to End-of-partition detected on write, lew passed. The 
EOM and VADD bits will be set to one. The Information 
Bytes will be set to zero. 
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32.5.5. End of Partition 

If end of partition is reached during the execution of a 
WRITE FILEMARKS command, the Drive will terminate the. 
command with CHECK CONDITION status. The Error Code will 
be set to End-of-partition/medium detected on write, physical end 
reached. The Valid (VADD) and End Of Media (EOM) bits will 
be set to one. 

The Information Bytes is* the sense data list will be set 
to t’ite difference between the requested number of 
tapemarks and the actual number of tapemarks transferred 
to the Drive's data buffer. 

This error condition has priority over the Logical Early 
Warning error condition,* 

Additional WRITE FILEMARKS commands issued after an end- 
of-partition error has occurred will be terminated im¬ 
mediately with a CHECK CONDITION (no tapemarks will be 
transferred). The end-of-partition condition will 
persist until a position type command has been executed 
(ERASE, LOAD/UNLOAD or REWIND). 


32.5.6. Non-Recoverable Write Error 

If a non-recoverable write error occurs, the Drive will 
terminate the; WRITE FILEMARKS command with CHECK 
CONDITION status. The Error Code will be set to Excessive 
write errors. The Valid (VADD) bit will be set to' qn%. 

The Information Bytes in the sense data list will be set 
to tfjej: difference between the requested number of 
tapemarks and the actual number of tapemarks transferred 
to the Drive's data buffer.. 

This error condition has priority over the Logical Early 
Warning error condition. 

Additional WRITE FILEMARKS commands issued after a non- 
recoverable write error has occurred, will be terminated 
immediately with a CHECK CONDITION (no tapemarks will be 
transferred). The non-recoverable write error condition 
will persist until a position type command has been exe¬ 
cuted (ERASE, LOAD/UNLOAD or REWIND). 
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32.5. 7 . Append Error 

When the WRITE FILEMARKS command is executed after a 
READ, LOCATE, SPACE or VERIFY command, or after a WRITE 
FILEMARKS command where the data 'the drive internal 
buffer has been flushed to the tape, the Drive must seek 
the last block on the tape before the write operation 
starts. In all these situations an End Of Data marker 
will identify where the last block transferred is 
located on the tapegtjTf this seek operation fails, the 
Drive will terminate the WRITE FILEMARKS command with a 
CHECK CONDITION status. The Error Code will be set to 
Write append PO^ffiSS error. The Valid (VADD) bit will be set 
to one. 

The Information Bytes i®.the sense data list will be set 
to the difference between the requested number of 
tapemarks and the actual number of tapemarks transferred 
to the Drive's data buffer. 

The EOD marker will reside on the tape, ensuring 
consecutive read operations to terminate with End Of Data 
Detected. The Append Error condition has priority over 
the Logical Early Warning error condition,; 

Additional WRITE FILEMARKS commands issued after a non- 
recoverable write error has occurred, will be terminated 
immediately with a CHECK CONDITION (no data will be 
transferred). The append error condition will, persist 
until a position type command has been executed (ERASE, 
LOAD/UNLOAD or REWIND). 


32.6. Phase Sequencing 

In this section the possibly SCSI-bus phase sequences 
during execution of the command are described. Section 
3.2 has more details about the generic phases in the 
brackets. 

:= <initiator-part> <message-out> <command> <disconnect> <reconnect> 
<completed>. 

This sequence is used when disconnection is allowed. 

:= <initiator-part> <message-out> <command> <completed>. 

This sequence is used when disconnection is not allowed. 
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